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STIBNITE GOLD PROJECT STREAM RE5TORA T/ON GOALS. OBJECTIVES AND APPROACh': 
/ , PROJECT GOAL IS TO RESTORE SFREAMS AND ASSOCIATED RIPARIAN CORRIDORS WITHIN THE snBNl[E MINE TO BE[TER TH/1,N EXISTING COND!IIONS POST M/NllvG 

OPERATIONS. 

2, STREAM DESIGN OBJECTIVES INCLUDE: 

• R[MOVAL OF YELLOW PINE PIT BARRIER TO RESTORE FISH PASSl1GE ANO MAJ<[ APPROXIMATELY 29,500 LINEAL FEET or THE EAST FORK SOUTH FORK' SALMON 

RIVER (ffSFSR) ANO M£4DOW CREEK ACCESSIBLE TO ANADRQMOUS FISH FOR THE F'IRST TIME SINCE 1938, 

• RESTORE AND Ef,/#ANCE RQUGf.lLY 14.5 MILES OF PERENNIAL AJVD NON-PERENNIAL STREAM ,WD R!PARIA~f HABl[AT, 

PROPOSED CHANNEL ALIGNMtNT SHOWN IN THE Pl4N SHEUS WITH SMOOTH TRANSITIONS BETWEEN RIFFLE AND POOL SECTIONS. TYPICAL SECTIONS FOR RUNS 

AND GL/OES WILL BE ADDED TO THE DRAWINGS FOR ADD!iiONAL E!ErAIL IN A FUrURE DESIGN PHASE. 

7. THC CffANNEL SHAPE WILL VARY !¥/THIN THE ALLOWABLE' RANGE TO ALLOW FOR NATURAL VARIATION WITHIN THt CHANNEL AND FWODPLAIN INCREASING THE 

HYDRAULiC DIVERSITY AND ASSOCIATED AQUATIC HABITAT WITHIN EACH RESTORED CHANNEL 

8, FOLLOWING THE Tr'PICAL Pl.AN AND PROFILE SHED' IS A Q./JANTITIES SHffT FOR EACH REACH. THIS QUANTITIES SHEET INCLUDES ASSOCIATtD BANK 

T/?'£4TMENTS, WG HABITAT STRUCTURES, CONSTRUCTfD RIFFLES, PIAIH/NG ZONES ,AND ASSQCIATED AREAS. [HES£ QUA/IT/TIES WILL ALLOW FOR FUWR£ ACCURATE 

IMPLEMENTATl()N, £SFIMAJJNG, ,AND OUA.NTIFIC4T/OI/ OF CERTAIN METRICS ASSOCIATfD WITH !\'ATERSHED COND/TlON INDICATOR (WCI) qCORING. 

9. AT THE END OF TH£ CONCEPTUAL PIAN SIT IS A NUMBER OF TYPICAL DETAILS RANGING FROM TYPICAL BANK TTIEATMENTS, RIFFLE CONSrRUCTION; VARIOUS WOOD HABITAT 

STRUCJURES, PLANTING PUW AND SCHEDULE, ErC. EACH OF THESE DITA/LS INCLUDES NO/LS ON APPLICATION FREQUENCY, MID PROVIDES REPRESENTATIVE PHOTOS FOR 

CONCEPTWIL REFERENCE. 

J. THE OVERALL STREAM ENHANCEMENT AND RESTORATION APPROACH IS TO RESTORE PERU4NENT FISH PAS54Gt ABOVE' THE EXISTING YELLOW PINE PIT EJARRIER 

BY FILLING THE PIT AND BUILDING A NEW STREAM CHANNEL OVER I HE TOP OF THE FILL, RESTORE HIGH-QUALITY STREAM CHANNELS OVER THE TOP OF 

AREAS THAT WILL BE IMPACTED BY FUTURE MINING OPERATIONS, AND ENHANCE CERTAIN STREAMS THAT WILL BE OTHrnwisE UNAFFECTED BY MINING. GENERAL NOTES: 
• ENHANCE = IMPROVE PHYSICAL CHANNEL PROCESSES ANO HABITAT WITHIN THE EXISTING S(REAM CHANNEL, 

•RESTORE= CREATE A NEW STREAM CHANNEL W/--IERE' THE NATURAL CHANNEL HAs BEEN Ai.LEO QR OTHERWISE' ALTERED BY MINING-RELATED ACT/V/T/ES. 

CONCEPTUAL DESIGN PHILOSOPHf'; 
1. THIS CONCEPTUAL. DESIGN SHOWS PROPOSED CONDITIONS '1T POST MINING OPERATIONS. 

2. TH£ PROJECT AREA HAS BEEN DfVIDED INTO MUUiPLE REACHES FOR EACH STREAM CHA/VNEl. 

J. STREAMS HAVE BEEN DfVIDED INTO REACHES BY VARIATION IN CHANNEL SLOPE, CHANGES IN DRAINAGE AR£A (T7?/8UTAR'f CONNECTION), AND CHANGtS FROM 

RESTORATION TO ENHANCEMENT. 

4. EACH STREAM REACH DESIGN hVCLUDES ONE OR MORE PLAN VltW SHEETS DEPICTING THE CHANNEL PATTERN AND ASSOCIATtl) FLOODPLAIN WIDTH. THESE 

PIAN WEW SHEETS SHOW THE PROPOSED OR EXISTING CHANNEL ALIGNMENT AND PROVIDE METRICS INCLUDING PROPOSED VALLEY LENGTH, PROPOSED 

CHANNEL LENGTH, PROPOSED CHANNEL SINUOUS/TY. PROPOSED VALLEY SLOPE AND PROPOSE!J CHANNEL SLOPE ON A PER REACH B4SIS. 

5, FOLLOWING EACH REACH'S PLAN VIEW DESIGN SHEETS IS A TYPICA[ DIMENSIONS SHEET THAT REPRESENT5 APPROXIMAl'ELY ONE FULL MEANDER WA\<E' LENGTH. 

THESE .SHEETS PROVIDE A T'(PICAL RANGE IN DIMENSIONS FDR CHANNEL SHAPE IN SECTION, PLANF8RM AND VERTICAL PROFILE. CONCEPTUAL SECTIONS 

INCLUDE A TYPICAL SECTION AT A RIITTE AND A TYPICAL SECTION AT A POOL. THE TYPICAL PRfJFIL£ SHOWS TYPICAL RIFFLE-POOL SEQUENCING OR STEP 

POOL SEQUENCING DEPENDING ON CHANNEL SLOPE. 

5. ff IS INFENDED THAT THE ASSOCIATED RANGES IN CHANNEL DIMENSI01VS BE UTILIZED AND T/-/ESE SECTIONS .AND PROFILES WILL BE REPEATED FOR Ti!£ 

-

CONCEPT DESIGN RESTORED AND 
EIVHANCED CHAN!VEL LENGTH SUMMARY 

TRANS/TIO/VAL TRANSITIONAL 

1. T/-/ESt DESIGNS AND DRAWINGS HAVE BEEN PREPARED FOR THE EXCLUSIVE USE OF MIDAS GOLD 1/JAHO, ING. AND THE,IR REPRESENTATIVE AUTHORIZED AGENTS. 

NO OTHER PARTY MAY RELY ON THE PRODUCT OF OUR SERVICES UNLESS RIO 'APPLIED SCIBVCE AND EIVG/NffRING AND. TErRA TECH AGREE IN WR{T(NG IN 

ADVANCE OF SUCH USE. 

2. THESE Pl.ANS ARE INTENDED FOR CONCEPTUAL USE ONLY AND ARE NOT INTENDED FOR CONSTRUCTION. 

3 17-iE ENHANCEMENT DESIGNS DEPICTED HEREIN ARE APPROXIMATE AND ARE fNTEJvDED TO t;XPRESS THt OVERALL DESIGN INTENT OF' THE PROJECT 

4. DRAWING HORIZONTAL COORD(NATES ARE 'REFE[?ENCED TO /DAHO STATE PLANE WEST, US FEET, USING THE NORTH AMERICAN DAT/JM OF 1983, 

~. VERT/CAL ELEVATION IS REffRENCtD TO THE N()RTH AMERICAN VERTICAL MTVM OF 1988. 

6, T'f{ESE DESIGN DFfAWINGS WERE ORIG/NALLY PRODUCED IN COLOR, 

l . THESE PlANS DO NOT SHOW LOCATION$ or INDIVIDUAL WOOD STRUCTURES. HOWEVER, APPROPRIATE REACHtS (IDENTIFIED IN THE 84S/S OF DES{CN REPORT) 

WILL INCLUDE W@OD ST/?UCTURES TO Mff'( DESIGN OBJtCT!VES AND MINIMUM WOOD LOADING RATES. 

8. FDR THE SGP STREAM DESIGN NON-PERENNIAL RffER ID A STREAM WITH 0/Sr/NCT BED AND BANKS THAT EXHIBITS SURFACE fl.OW DURING ONLY A PORTION 

OF THE YD\R (1£. NOT PERENNIAL), 

ST!BN!TE GOLD PROJECT IMPACTS VERSUS 
PROPOSED TREATMENTS CHANNEL LENGTH 

SUMMARY 
.STIBNIT£ GOLD PRQJECT STREAM IMPACTS PROPOSED STREAM TREATME.NTS: PERENIML NON-PERENNIAL 

CHANNEL CHANNEL PERENNIN.. NON-PERENNIAL 
MIN£ feATlJRE STRf.AM· NAME S1Rull,/ REACH(S) REACH DRAWING(S) CfW,JNEL CHANNEL LENGTH LENGTH 

Lc.7/Grli" LENGTH"' 
(FT)" (fT)" (FT) (FT) 

MCTA MC/B, MCIC, MCIA- 1 TO MCIA-2, MCIB-1, 
TN LINGS STORA GE FACILITY (TSF) MEADOW CREEK ANO mlBUTARIES MCID, & M,CJE MCIC- 1, MCW-1, & MCIE-1 TO Z,,1!JJ 9,,011 U2' 1.261 

MCIE- 2 
HANGAR f'!ATS DEVELOPMENT 
i/OCK STORA GE FACILITY (DRSF) MEADOW CREEK MC2 & MCJ MC2-1 & MCJ- f 3,a7:1 0 0 IJ 

MEADOW CREEi(: MC4 & MC5 MC4-1 ,t MC5- 1 ~ JJJO 0 a 
HANGAR FIA TS PIT MEADOW CREE~ MC6 MC6-t .2;357 a {J 0 

BLOWOUT CREEK 8CJ BCJ-1 lJlZ " 0 a 
BLOWOUT CREEK RESrORATION BLOWOUT CREEK 8C1 & 8C2 BCl-1 & BC2- 1 (6111 " 0 a 

EAST fORK SOUTH fORK SALMON 
Efl-1 1,,1!}1 " 0 IJ RIVE# (EFSFSR) En 

PROCESSING FA(t!LIT'f 
GARNET CREEK CC! GGl - t 1IIS " 0 a 

FIDDLE DRSF FIDDLE CREEK FCI & FC2 FCl - 1 TO FCl-2 &: FC2-1' ID76 " 116 D 

EFSFSR EFJ rrJ-r 4,llllJIS :l.011 a (} 

YE11:0W PIN£ PIT / YELLOW PINE EfSFS~ ff2 & EF4 EF2-I TO EF2-3 &: EF4-f f-1.ZE 'It () D 
DRSF IJENNESSY CREEK HC1 & HC2 HC1d:2-1 VMI a - a 

MJDNIG/fT CREEK MNC/ &: MNC2 MNCH &: MNC2-1 ,l.1il "' :l,lJ/11 '421 

WEST END PIT./' WEST END DRSF WEST £110 CREEK~ Wfl. WEZ, & WfJ WET-I. TO i!-£1,-2, l\£2-1 TO 
·wu-2, tt WEJ-1 q 5;/JSI 0 D 

TOTAL ST/if.AM RESTORATION LENGT/1 q,llil!/1 16,lfJ(J 4,6# ,tfilP 

'TOTAL ST/?EAM t NHANC£MENr LENGT!i &SJ5 0 a a 
TOTAL STREAM Mir/CATION LENGTH (RESTORATION AND ENHANCEMENT) 63,lU 16,260 4,6" ,.,. 

E = ENHANCEl,/E,IIT OF EXISTING STREAM CHAN/"1£L (REMOVE RSH PASS4GE BARRIERS, ENHANCE HABITAT, IMPROVE RIPARIAN 'CONDITIONS MTHOUT CHANGES TD 'CHANNEL'S GENERAL UNE ,WD 

'GRA{)E}, All OTHBf STREAMS ARE PLANNED fVR RESTDR/JTION, 

• W,cST END CREEK {S ASSUMED ro REM,A!N NDN-PEfrfNN/4.L lJPSmEAM liND DOWNSTR&W OF THE PIT lAKE, BU, MAY BE NON-PERENNIAL BELOW WEJ,T END DRSF 'r'JETlANDS AND/OR WEST 

END PIT I.AK£ SP/lLWAl' AT CWSURt. 5TREM! RESTORATION QUANTITY /MY BE REY/S£0 AS P{f LAKE HfDROWGY IS 8Er/ER UNDERSTOOQ . 

., PERENNIAL CHANNEL LENGTH REPORTED ON THIS SHEU AND THE OVERVIEW SHEETS INCLUDES THE LENGTH OF T/IE MAIN STEM AND PERENNIAL SIDE Cll;WNELS INCU)D£D IN TH£ FIROPOSED 

DESIGN. THE PROPOSED CHANNEL LENGTI/ REPORTED ON THE OIIER\1£W SHEETS INCLUDES THE LENGTH OF ONO' THE MAIN SiDil PERENNIAL CHANNEL TO SUPPORT S/MJOSITY ,W[) 

GRA(l}ENT CALCUL4 TIONS, 

.,, EXISTING STREAM LENGTH DOES NOT INCLUDE STRf.AM LENGTH Tl/ROUGH THE EXISTING YELtOW PINE PIT 1.A}(E. 

TRANSITIONAL TRANS!TIONAL TRANSITIONAL PERE:NNIN.. NO/I-PERENNIAL 
PERENNIAL NON-PERENN/N_ PERENNIAL NON-PEJiENN/AL 

PERENNIAL DRAINAGE CH#/NE/_ CfiN"INEL CHANNEL CHANNEL CHANNEL CHANNEL C/liJNNEL LENGT/1" LENGTH*• LENGTW• LENGTH" LENGTII" LENGTH" 
LENCTII*' (FT) (FT) .(FT) (Fl} (fT) (FT) (FT) 

Bl OWDUT CREEK (EAST FORK 
iUlll a D a .\50f a a ME.A!)()W CREEK)"*' 

EAST FORK SOUTH FORK SALMON, Jlj;m 41.u D' 0 l1,16f ~ a RIV£ff'" 

RDDff CREEK f;fllJ 519 l~ (I &IJ7f (I D6 
GARNET CREEK H!I a a 0 l~ 0 a 
HENNESSY' CREEK 4,012 475 Zt/6 0 J.,fll() (I N6 
MEADOW CREEK"" ,3¢,W 10.,13!1 4124 J,1!/S 247JU :t1ll2 ,4,124 

MIDIVIGHT' CREEK $SIii 0 2.124 421 J,3!61 (I 2."98 
WEST ENO CREEK 0 6,6/U a 0 0 5,J/51 a 

TOTAL ~ 24,IDO (669 1.611 '1,212 14?6() ,~ 

NeJTt: 
1. A COMPREHENSIVE SUMMARY OF MINING REl}.T.E[} IMPACTS TO STREAM CHANNELS IS 1/"JCLUDfD IN APPENDIX F - DRAfT 

CONCEPTUAL WET/AND AND STREAM MITIGATION PIAN OF THE Pl4N OF RESTORATION AND OPERATIONS DATED. SEPTEMBtR 2015 

(,WDAS GOLD, 2015). 
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Wetland Restoration Goals and Obiectives 

1. Project Goal is to design high quality replacement 
wetlands to be constructed over mine facilities and on 
adjacent/ands to repair legacy impacts and replace the 
functions and values of wetlands removed during mine, 
mill, road and powerline construction. 

2. Design goa I is to design a complex mosaic of general 
wetland types which are generally classified as Riparian 
Fringe And Floodplain Wetlands, Valley Margin Wetlands, 
and Groundwater Discharge Wetlands. Restoration of 
wetlands presently located in Upper Blowout Creek and 
previously impacted by dam failure and headcutting is 
a lso a design goal. 

3 . Within ·each general wetland type described above, 
design a complex mosaic of wetland vegetation ·consisting 
of fo.ur general planting zone.s including the following: 

1. Palustrine Emerg.ent (PEM) 
2. Palustrine Shrub-Scrub (PSS) 
3. Palustrine Forested (PFO) 
4. Palustrine Aquatic Bed (PAB) 

Conceptual Design Philosophy 

1. Design wetlands within lined reaches whose overall 
d imensions (floodplain width}, configuration and location 
have been selected for re.stored stream reaches. 

2. Design floodplain surface so as to be low enough so 
that the groundwater surface is within 12 inches of the 
finished floodplain elevation for all but 14 days out of 
the growing season in at least 5 out of 10 years. This 
philosophy exceeds Corps of Engineers' criteria for 
wetlands as defined in ERDC/EL. 10-3. This results in an 
"inset' floodplain surface that is in some instances lower 
the bankfull elevation of the stream within the floodplain. 

3. Design wetlands generally within the stream reaches 
which are lined With an impermeable liner. This allows 
predictability ofthe elevation of the water table within the 
lined reach and provides certainty that the criteria noted 
above in 2 will be met. 

4 . The designs included herein are conceptual in nature 
and are not intended for use during construction. 

5. The design sheets presented herein generally consist 
of a wetlands overview sheet showing the locations, types 
and extents of a wetlands associated with a paitia-ular 
stream reach followed by a wetlands planting sheet that 
shows the desired planting 2ones and vegetation within 
each wetland. 

Strea_m 

Reach ID 

Proposed Year of 
Construction 

17 

17 

SUMMARY TABLE· OF WETLAND DESIGN ACREAGES 

Lotation 

SoutMrnmostbrancil of 
creek on TSF 

Middle branch oi creek ~n 
TSF 

Val leyMargin Wetlands 

PEM PSS PFO 

-0,78 -0,07 1.27 

0,12 u.tu 0.1 

~ parian Fring&and Flood plain Wetlands 

PAB PEM p,ss PFO 

t,11 25.99 2.99 

Q,111 5.2-1 1.56 1.26 

uro~nawater u,scn-arg& 
Wetlands 

PEM PSS 

Bl owoutCre.e!,. Restored Wetlancls 

PAB PEM PSS 

Tot~I 

36.9 

Associated 
FtlntliM~I 

Units 

2 85'.68 

68.45 

MCfo 17 Northem branchofcreekon 0.83 o.75 Jl,37 0;3 8.6 1.58 0.97 - - - - - 1'3.4 102.ts 
TailingsStora1): Facility1----+-----+---rs_F __ --11----+----+----11----+----+----11----+----+---1-----+----+---1-----+----1 

(TSF) Trunkst.ream bel\\-eeo mtddle 
MC!d 17 

MC1e 17 

braneh and noothern branch 
onTSF 

Trunkstream bel6w 
tonfluence of noi'lhern 

0,31 

0,49 

6.35 U.49 7,t4 54.99 

·t,1,91 -0.97 13.37 103,12 

MeadowCreek 1-------+-----1--------br_an_ch_<>_nT_SF_--1----+----+-----11----+----+-----11-----+----+----,1-----+----+----1-----+----il 

Blom,ut Creek 

EFSFSR 

Fiddle C'reek 

Hanl1)lr Flats 
De~lopintnt Rotk 

Storagi, Facility 
(DRSF) jtop} 

HangarRatsDRSF 
(face) 

Ha nl1)l r Rats DRSF (loe) 

Han gar Rat$ p1t 

Below H.aniw Rats pit 

Blowout Creek 
(Meadow) 

Blowout Creek, (Boulder 
Chute) 

Hangar Rats pit 

Yellow Pina Pll 

Yellow Pine pit 

Yellow Pine pit 

i7 

MC3 

MC4 15 

15 

MCB 

BCt 

BC:2 

B03 

EFt. 

Ef2 

EF3 11 

Ef4 

Area on De,.ilopment Rock 
,s:u, rage ,aeilit,v (DRSF) 

Up$,!Jeam of Chute 

Chu le on face oi DRSF 

Bet>1-een Chute-and Hanl1)lr 
Flat$pit. 

Enhancement Of exi$ling 
Channel below pit 

Enhancement of existing 
channel below pit 

Meadow channel ur,stll!am of 
boulder chute-

Stl!ep channel between 

meadow and allwial la n 

.Cha nhel iotl> Ha•gar 
FJatspit 

Sec~on u1)$1(eam of 

confluence witll Meadow er. 

Secliori upstream of Yellow 
Pine pit restor;,lion reach 

Final stream segment 
repl.lcingtllet!!mp6rary 

tunnel 

Section downstre-am of 
Yellow Pine Pil re$tJlration 

reach 

Fiddle DRSF (tl>p) fCi 8 RE$tJlration upstream of 
· boulderchute· 

Fiddle DRSF (~ce) FC2 Chute-on face of DRSF 

0.2.B 4.35 35 . 
' 

4.3 19.84 23,95 l!Q5.t8 

2.91 2.97 23.Ut 

9.8 27,73 

t ,94 22.29 -0.92 25'. 15 t90.31 

0,19 0,37 9.75 2 .82 14.87' 118,56 

' 

Yell&.~ Pine pit M !'!Ct Steep reach abo,.i EFSFSR _ _ _ 1 Mldnilll't Creek _________________ flood ____ pl_aln ____________ -+----+---+-----+-----+---+----+-----+---+----+-----1----1 

Chan nel oo top of EFSFSR 
Yellow Pine pit MNC2 

Ye I tow Pine ~it HCl 

,12 
floodplain 

llascade over edge ot Yellow 
Pine Pit 

ttenne$SyC'reek 1-------+--H-~--1---

1

-

1

--+-C-ha-nn_e_lo-nto_p_of- EFS- ,S-R-1----+---+----i-----1--------1-----1---------+-------+----+-----1----1 

Yellow Pine pit ..,, floodpl~in - - - - - - - - - - -

Gain~Creek. Pmces,iing ,Facility 
Ur,streain of confluence with 
EFSFSR, May be lo<) steep for 

habitat 

0,6 4.50 

WestErtdCreek 1-We_st_E_nd_D_RS __ F( .. ia_oe_) i----W_E2_+-----+-C_hu_te_on_1a_ce_o_fD_RS_F--1-----+-----+--- -+---- -+-----+-----+---- -+-----+-----+---- -+-----+-----1---- -+-----1 
Downstream oiWestEnd Pit 

West End Pit (lower) WE3 within mining d ist.urban-oe 
area 

TOTAL .1.92 1.63 1.74 10:u9 12.4 9.97 :L9.fl4 0.00 0,00 9.8 o.oo 1.218.113 

C 
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ti) 
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<i. OF TSF 
EMBANKMENT 

q ,~.f',t-

~ -:,,--.,.----
T, 

-~ 

NOTES: 
1. HILLSHADE REPRESENTS THE EST/MATED MINE CLOSURE SURFACE. ANAL G~'ADE OF MINE' 

CLOSURE SURFACE IS CONSIDERED PRELIMINARY AND 1M Y CHANGE IN FUTURE DESIGN PHASES. 

2. NON-PERENNIAL STREAMS FROM SURROUNDING AREAS WILL BE ROUTED TO THE' PROPOSED 

STREAM REACHES IN SOM£ CASES 01'ER UNLINED PORTIONS OF A TAILING STORAGE FACILITY 

(TsF) OR DEVELOPMENT ROCK STORAGE FACILITY (DRSF). SEE INDIVIDUAL /?EACH 01,ERVIEW 

DRAWINGS FOR PROPOSED CHANNEL, FLOODPIA!N UM/TS, AND STREAM COf/RIDOR LINER. 

J. PROPOSED WETLAND AREAS NOT SHOWN. Sff DRAWING G-5 FOR WETLAND DESIGN. 

STIBNITE GOLD PROJECT PROPOSED STREAM REACHES 0 I" ~ 1,000' 

LEGEND: 

e PROPOSED CHANNEL REACH BREAK 

--- EXISTING (UNDISTURBED) CHANNEL 

- -- PROPOSED RESmRED CHANNEL 

--- PROPOSED ENHANCED CHANNEL 

- - - - PROPOSED NON-PERENNIAL CHANNEL 
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LEGEND 

PROPOSED FLOODPLAIN WETLAND REACHES 

EXISTING AND PROPOSED STREAM CANNEL 

NOTES: 

PROPOSED STREAM REACHES AND 
FLOODPLAIN WETLAND AREAS 

ErSF SALMON RfV£R" 

~ 

0 

1 . HILLSHADE REPRESENTS THE ESTIMATED MINE CLOSURE SURFACE. FINAL GRADE OF MINE CLOSURE SURFACE IS CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES. 

2. NON-PERENNIAL STREAMS FROM SURRONDING AREAS (NOT CURRENTLY SHOWN) WILL BE ROUTED TO THE PROPOSED STREAM 

REACHES IN SOME CASES OVER UNLINED PORTIONS OF THE TSF AND DRSF. SEE INDIVIDUAL REACH OVERVIEW DRAWINGS FO 

PROPOSED CH.ANN EL FLOODPLAIN LIMITS AND LINER LIMITS. 
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LEGEND: 

----- -----

_____ ,.,. ____ _ 
----~----

I 

l 

K><XXXXXXXXXX>< 

CHANNEL ALIGNMENT 

EXISTING CHANNEL 

EXISTING NON-PERENNIAL CHANNEL 

EXISTING MAJOR CONTOUR 

EX/STING MINOR CONTOUR 

EXISTING PEM WEJLA/VD 

EXISTING PFO WCTiAND 

EXISTING PSS WUiAND 

EXISTING RELIC DAM DEMOLITION 

EXISTING ROAD 

EXISTING SEEP 

~ FLOW DIRECTION 

- - - - - - - MINE OPERATIONAL DISTURBANCE LIMITS 

■---------••-••-• PROPOSED ENHANCEMENT RcACH ALTERNATING BANK JOG JAMS 

?81: PROPOSED ENHANCEMENT REACH EXISTING FEATURE 

• ,,, •,, • •,, • • , , , • ,, • •,,, • PROPOSED ENHANCEMENT REACH CHANNEL GRAD/NC 

- • - , - 1 - 1 - , - 1 - PROPOSED ENHANCEMENT R[ACH WHOLE TR££ 

PROPOSED DRSF/TSF SURFACE 

PROPOSED ENHANCED CHANNEL 

PROPOS(D ENHANCfD/RESTORED WET/AND 

ln°n°o":'o':o':'o9 PROPOSED ENERGY DISSIPATION BASIN 

- FP - FP - FP - PROPOSED fi.OODPLAIN LIMITS 

--GL--GL-- PROPOSED GRADING LIMIT 

1//// ('// /// / / / PROPOSED GROUNDWATER DISCHARGE WET/AND 

• - - - - - ■ PROPOSED HIGH FLOW 'NON-PERENNIAL CHANNEL 

PROPOSED LAKE WATER SURFACE 

• - -••-••-••-••-• PROPOSED NON-PERENNIAL CHANNEL 

l ______ _ -----
I 

• 

L. 

>- :>- >-

-I 
/////////.//// 

PROPOSED PAB WCTI..AND 

PROPOSED ?EM WETLAND 

PROPOSED PFD WETLAND 

PROPOSED PSS WETLAND 

PlfOPOSED REACH BREAK 

PROPOSED RESTORED CHANNEL 

PROPOSED RtSJDRED CHANNEL (SEE REFtRENCED SHEET) 

PROPOSED RIPARIAN FLOODPLAIN WETI..A/'ID 

PROPOSED ROCK GRADE CONTROL STRUCTURE 

PROPOSED STREAM CORRIDOR LINER Lf,\11TS 

PROPOSED SURFACE: WAT£R DIVERSION 

PROPOSED TUNNEL AND PORTAL 

PROPOSED VALLEY MARCIN WETLAND 

DETAIL AND SECTION RETERENCING: 

~ DEJ/J/_ REFERENCE NUMBER 

~ SHEN ON WHICH DETAIL APPEARS 

SPECIFIES STATIONING AND SHEU 
M-TCHLINE SHEET I ST-X+00.00 NUMBER FOR CONTINUING: ALIGNMENT ON 

NEXT OR PERVIOUS Sff[E.T 

SPECIFIES LOCATION OF THE SECT/ON, 
ORIENTATION AND \1EW D1'R[CT/ON 

20 VIEWTITLE 
SCALE: 

V!EWT!TLE 

DETAIL REFERENCE NUMBER 

ON DRAWfNCS WHERE ONL'Y A TITLE IS 
REQUIRED 

ABBREV/A TIONS: 
AC ACRE 

APPROX APPROX/MA TE 

BMP BEST MANAGEMENT PR.APT/CE 

CF CUBIC FOOT OR FEET 

CPS CUBIC ffET PER SECOND 

CENTERLINE 

CP CONTROL POINT 

CY CUBIC YARD 

DIAM DIAMETER 

DRSF DEVELOPME)VT ROCK STORAGE FACILITY 

EA EACH 

EL, El UEVATION 

EXST EX!S7/NG 

FG FINISHED GRADE OR GROUND 

FT FOOT OR FEIT 
LF LINEAR FOOT OR FEET 

UDAR LIGHT DETECTION AND RANGING 

LS LUMP SUM 

MIN M!NUMUM 

MAX MAXIMUM 

N NORTH 

NO. NUMBER 

NTS NOT TO SCALE 

OG ORIGINAL GRADE' OR GROUND 

PAB PALUSTRINE AQUATIC BED 

PEM PALUSTRINE EMERGE/VT 

PFO PALUSTRINE FORESTED 

PLS PURE LIVE SEED 

PROP PROPOSED 

PSS PALUSTR/NE SHRUB-SCRUB 

SF SQUARE FEET 

STA STATION 

SWPPP STORM WATER POLLUTION PREVENTION PLAN 

SY SQUARE YARD OR YARDS 

TSP TAILINGS STORAGE FACILITY 

TYP TYPICAL 

WL WETLAND 

INCH 

FOOT OR FEIT 
DEGREE 
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REACH ID 

MC.IA 

MC IA PROPOSED CHANNEL CHARACTERISTICS 

VALLEY LENGTH 
(FT) 

lSS!I 

CHANNEL LENGTH 
(FT) 

S,581 

,,, 
I 
I 
I 

5/NUOSlrY 
VALLEY 

SLOPE(%) 

1.6 0.12 

REACH 
SLOPE{%) 

0.53 

MC 1 A PROPOSED STREAM TREATMENTS 

REACH ID 

MC1A 

smEAM CORRIDOR ~ 
LINER L/MfTS ~ 

PERENNIAL CHANNEL 
LENGTH (FT) 

~1 

FLOODPIAIN WIDTH 

NON-PERENNIAL 
CHANNEL LENGTH 

{FT) 

1.1/23 

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL.· 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED PRELIMINARY AND M<1Y 

CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LINER, WU/ . .ANDS, CHANNEL, AND FLOODPLAIN DESIGN 

PROGRESSES. 

3. NON-PERENNIAL STREAMS FROM SURROUNDING ARDIS WILL 8E ROUTED TO THE PROPOSED MD\DOW 

CREEK CHANNEL IN SOME CASES OVER UNLINED POR"TlONS OF THE TSF. 

4. PROPOSED WETLANDS ARE NOT SHOWN. SEE SHEETS MCIA-5 THROUGH MCIA-8 FOR WET/AND DESIGN. 

MEADOW CREEK REACH 1A RESTORATION REA CH 
0 200 400 

Feet 0 SITE OVERVIE~V PLAN 
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REACH ID 

MC.IA 

MC IA PROPOSED CHANNEL CHARACTERISTICS 

VALLEY LENGTH CHANNEL LENGTH 
(FT) 

lSS!I 

NOTE: SECTION EXTENDS 
ACROSS VALLEY IN 
PROFILE VIEW 

FLOODPLAIN WIDTH 

(FT) 

S,581 

SINUOSlrY 
VALLEY 

SLOPE(%) 

1.6 0.82 

STREAM CORRIDOR 24 
._L,,p'U_ER_ L_IM_lr_s __ o,:::_D-13. 

MC 1 A PROPOSED STREAM TREATMENTS 

REACH 
SLOPE(%) REACH ID 

0.53 

\~ .. 
\\ , \ 

MC1A 

' ,. 
PROPOSED MEADOW CREEK 0-,\ 

CHANNU ALIGNMENT ' 
SEE MC IB OVERVIEW SHEET 

{DRAWING MC1B-1) 

/4 

PERENNIAL CHANNEL NON-PERENNIAL 

LENGTH (FT) 
CHANNEL LENGTH 

{FT) 

~1 1,,1/23 

--------------

PROPOSED MEADOW CREEK 
CHANNEL AUGNMENT SEE 
MC /D OVERVIEW SHEET 
(DRAWING MCID-1) ----- -- --

·- ..... ~ --~-----,.----

PROPOSED MDIDOW CREEK 
CHANNEL ALIGNMENT MC IA 

SURFACE WA lER 
DIVERSION ABANDONED 
FOLLOWING rsF AND 
DRSF CLOSUR£ 

EXISTING PEM WETLAND. TYP 

EXISTING PSS WETLAND, 7YP 

NOTES AND ASSUMPTIONS: 
1. MIN£ CLOSURE GROUND SURFACE CONTOUR INTERVAL.· 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED PRELIMINARY AND M<1Y 

CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LINER, WETLANDS, CHANNEL, ANO FLOODPLAIN DESIGN 

PROGRESSES. 

3. NON-PERENNIAL STREAMS FROM SURROUNDING ARDIS WILL BE ROUTED TO THE PROPOSED MD\DOW 

CREEK CHANNEL IN SOME CASES OVER UNLINED POR'TlONS OF THE TSF. 

4. PROPOSED WETLANDS ARE NOT SHOWN. SEE SHEETS MCIA-5 THROUGH MCIA-8 FOR WETLAND DESIGN. 

MEADOW CREEK REACH 1A RESTORATION REACH 
0 200 400 

Feet 0 SITE OVERVIE~V PLAN 
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i------------- M[ANDER WAVELENGTH --------------.-j 

Mooow REACHES: 
RCACH Sl.OPEs l..£SS Tl/AN 2% ~Fl'_,._-~ ~FP ._..,, ~ 

STREAMBED 
MATERIAL 

ROCk ARMOR 
LAYER 

BANK 
TREATMENT, 

TYP 

@ 

MEADOW REACH PLAN VIEW 
NTS 

LOW FLOW WA/ER SURFACE ELEYATION 

Ff'-FJl-. ._.f'P_ 1 
FLOODPLAIN El£VAT/ON/ BANKFULL ELEVATION 

r 8ANKFULL DEPTH 

l'l>--FP-n, ,.,..,_FP 
FLOW -Pl' -l"P ._.,,. --l'P -.,, _,.. 

RIFFLE CREST, TYP 

POOL POOL 
.,__ __ POOL LENGTH ---i-- RIFFLE -➔E"'"N-=TR.;,.;i4c;sNC""E:+--- TA/LOUT ~--

-----POOL SPACING-----

MEADOW REACH PROFILE 

BANKFULL WS 

LOW FLOW WS 
STREAMBED 

M4TERIAL 

A-~+------B 

_ll'_ff"_""_Fl" 

EJANKFULL WS 

LOW FLOW WS 

l 

J 

RIFFLE 
MATERIAL. TYP 

""--,,,...._.,.. __ 

LINER 

LOWER LINER 
TRANSITION LA YER 
(OPTIONAL} 

\_ 
LINER 

i--------A------++-1 B l LINER 

TAILINGS OR 
GENERAL F'ILL 

TAILINGS OR ,__ _________ E --t--+--------, GENERAL FILL 

ROCK ARMOR UPPER LINER LOWER LINER TRANSITION 
LAYER TRANSITION I.AYER /AYER (OPTIONAL) 

POOL SECTION A-A' 
NTS 

ROCK ARMOR 
LAYER 

UPPER LINER LOWER LINER TRANStnON 
TRANSITION LA YER LA YER (OPTIONAL) 

RIFFLE SECTION 8-8' 
NTS 

NOTES 
1. CHANNEL ANO FLOODPLAIN SHALL BE CONSTRUCTED ro THE DIMENSIONS IDENTIFIED IN THE CHANNEL Off/NIT/ON 

TABLES AND AT THE LOCATIONS SHOWN IN INDIVIDUAL /?EACH 01,ERv/EW PLAN SHEETS. 

2. CHANNEL SIZING FOR 7YPIC4L POOL AND RIFFLE CROSS SECTIONS IS BASED ON CHANNEL FORM/NC (BANKFULL) 

DESIGN FLOW.. DETAILED TYPICAL SECTIONS FOR OTHER STREAM HABITATS WILL BE DMLOPED IN A FUTURE 

DESIGN PHASE. 

J. BANK TREATMENT TYPES ARE NOT DEPICTED IN THE TYPICAL POOL AND R/FFLf SECTIONS. SEE SHED:S ~ 1 AND 

D-2 FDR BANK TREATMENT DETAILS. 

4. SEE SHEETS D--.J THROUGH D- fO FOR HABITAT STRUCTURE DETAILS. 

5. HABITAT STRUCTURE SPACING AND ASSOCIATED QUAN7117ES ARE SUMMARIZED IN INDIVIDUAL REACH QUANTITY 

SHEETS. 

5. SEE SHEETS D-1 AND 0-20 FOR PLANTING AND SffDING DETAILS AND PLANTING SCHEDULES. 

7. Sff SHEETS 0- 13 THROUGH D- 14 FOR TYPICAL FLOODPLAIN CROSS SECTIONS. 

MC 1A MEADOW REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLAN TABLE" 
AVERAGE MEANDER AVG BANKFULL BANKFIJLL WIDTH/ MEANDER RADIUS OF 

REACH FLOW WIDTH DEPTH AT WAVELENGTH BELT CURVATURE POOL FLOODPU.fN 
DEPTH BANKFULL WIDT/-/ SPACING WIDTH (FT) ID (CFS) (FT) RATIO (FT) (FT) (FT) (FT) (FT) 

MC1A 41. 10 B L2 95-125 S0-105 15-60 40-l.15 130 

PROF/l£ TABLE 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT) SLOPE (%) SLOPE(%) 

MOA 15-115 10-25 38-45 1.9-45 

MATERIALS TABLE 

STREAMBED RIFFLE FLOODPU.!N FLOODPU.IN 

REACH STREAMB£D MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERIAL FLOODPLAIN SURFACING 
MATERIAL AVG MATERIAL AIIG MATERIAL AVG SURFACING AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS 
(FT) (FT) (FT) (FT) 

MC1A 

NOTES 
1. MATERIALS TABLE TO BE DEVELOPW IN nJTURE. DESIGN. 

2. STREAMBEO MATERIAL TYPES, SI (D50 = Xi<"). S2 (D50 = xxj. S3 (D50 = XX"). 

3. RIFFLE MATERIAL TYPES: S1, 52, S3, R1 {D50 = XX''.}, R2 {D50 = xx".). 
4. FLOODPLAIN SURFACING MATERIAL TYPES, GROWTH MEDIA, ALGAE; HYOROMULCH, OR NONE. 

SECTIONS TABLE 

SECTION A (FT) B {FT) C (FT) D (FT) £ (FT) 

POOi. SECTIONA -A' 6J} as 4.5 ~.o lJ.O 

R/FFLESECTTONB-B' 2.1 10 11.2 1.7 10.0 

_j 

0 
(_!) 

m 
<C 
C -:E 
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DETAILED QUA/\ITIT/ES 

Item Description 

General 
Mobilization 9nd Demobilization 

Mobilization and De rm b ilirnt iOn 

Cofferdams and Dewatering 
COfferdam;, Dew atering. Stream Bypass 

Stonnwater Management 

BMF's aM SV\IPFP 

Site Access 

Stabilized TellJ)orary Access Road 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Flo6dplain Excavation (Cut) 

Placement (Fill) 

Channel Placement (Fill) 

Floooplain flacement (fillJ 
Engineered strearrt>ed Materials 

Sorting and Stockpiling 3 

Rock Armoring/ Grade contrtir1 

Ephemeral Swale Channel Material J 

General Fill 

FIiter Material 

TOpsoiV'Growlh Media J 

Liner 

Quantity Units Quantities Assumptions 

1 LS Approximately 10% of cost pre-tax 

2.911 

0 

() 

0 

9,178 

38,694 

29.516 

132 

179,443 

0 
56.701 

1,59j,864 

LS Low cof1l)lexity for water rranagment 

LS 

LS High corrplexity of access 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

SF 

5581 LFof new channel; 3.7 FT averagestrearrbed thickrless 

Includes Engineered Strearroed Material and Rock Arrroring/Grade Control 

6" thick layer over the liner area 

1423 LFof new channel:0.5 FT gravel thickness: 5' SFXS 

12" thickness w ithi11 Liner Area. 

In eludes all rrnteria I and labor 

Site Work • Bank Treatments & Structures 
Bank Treatments 

Bank Treatment A - FESL '5,581 LF Ass.urres 50% of total lengtn of bank treatrrent 

GeoCoir 700 (Coarse Coir ECB) 11 , 162 LF 2 soil IJfts: 15-foot roll width 

C125BN (Fine COir ECB) 11.1.62 LF 2 soil lifts; 15-fool roll width 

1 "x2"x1'8" Stake 3.721 EA Dead Stakes 1 per 3 linear feet of bank treatment 

live Stake 0 EA None 

Brushlayer Live Cuttin_gs 22,324 EA 4 willow cuttings per linear foot of treatmer,t 

Bank Treatirent B - 12" Brushlayer 1,674 LF Assurres 15% of total length of bank treatment 

BrushJayer Live Cultlngs 3,349 EA 2 willow cultings per linear foot of treatment 

Slash for Brushlayer 469 CY 0.28 CY per foot 

Bank Treatment C - 6" Brushlayer 1,674 LF Assurres 15% of total length of bank treatment 

Brush layer Live Cuttings 3,349 EA, 2 w illo.w cuttings per linear foot of trealmant 

Slash for Brush layer 234 CY 0.14 CY per foot 

Miscellaneous Structures 

Constructe\1 Riffles 101 EA 2 per channel meander w ave length 

Riffle Material 752 CY No. of riffles x 20' length x 1 O' w idt11: 1 n thickness 

Energy Dissipation R::Jol 0 EA None 

Boulders 0 EA Based on bankfull width 

Dissipation R>ol Strearroed Material 0 CY Based on bankfull Width , length 2x: width 

Small Apex Jam 0 EA None 

Foundation Logs 0 EA 1 per structure 

Log w Ith Rootw ad 0 EA 3 per structure 

Log Piles 0 EA 2 per structure 

Small Woody Debris/ Slash 0 CY 3 CY per structure 
I 

Racking I\Aateria I 0 EA 3 per structure 

Toe Log Structure 25 EA 1 every 2 t hannel rreander wave lengths-

Foundation Logs 0 EA O per structure 

Log With Rootwad 76 EA 3 per structure 

Boulders 0 CY 0 CY per structure 

Small Woody Debris/ Slash 51 CY 2 CY per structure 

Racking Material 51 EA 2 per .s true tu re 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Structures (Continued) 

Log Floodplain Roughness SJructure j 12 EA 1 per 50 linear feet of new channel 

Log w rth Rootw ad 112 EA 1 per structure 

Retaining Log 112 EA 1 per .structure 

Ti;Jht Radi6s Jam structure 8 EA 1 every 6 channel meander wave lengths 

Foundation Logs 59 EA 3 per structure 

Log w rth Rootw ad 51 EA 3 per structure 

Small. Woody Debris 1\0 CY 7 CY per structure 

Racking Material 118 EA 7 per str11cture 

Bend JamStructure 17 EA 1 every 3 channel maander wave lengths 

Foundation Logs 34 EA i2 per ,structu.re 

log w rth Rootw ad 51 EA 3 per structure 

IJl;hole Tree 34 EA 1 per structare 

Small Woody Debris 220 CY 13 CY per structure 

Ra.eking Material 254 EA 15 per structure 

Sweeper Log Structure 25 EA 1 every '2 i;hannel rreander wave lengths 

IJl;hole Tree 25 EA 1 per structure 

Small Woorjy Debris 76 CY 3 CY per structure 

Racking Material 76 EA 3 per struct.ure 

ChanneJ Spanning Jam 0 EA None 

log with Rootw ad 0 EA 3 per strl1cture 

Small Woody Debris 0 CY 3 CY per structure 

Racking Material 0 EA 3 per structure 

Wood Habitat Structure 25 EA 1 every 2 channel rreapder wave lengths 

log w ijh Rootw acl 101 EA 4 per structure 

Small Woody Debris 76 CY 3 CY per structure 

Racking Material 76 EA 3 per .structure 

Turning Log Structure e EA 1 every 6 <::hsin·nel rrea nder wave lengths 

Log w Ith Rootw ad 34 EA 4 per structure 

Small Woody Debris 25 CY 3 CY per structure 

Racking Material 25 EA 3 per structure 

Boulders 17 EA 2 per strucl u re 

Bae kw ater Alcove () EA None 

Log w ~h Rootw acl 0 EA 10 per A lcove 

Ox:bow Bac~w ater A rcove O EA None 

log with Rootw ad O EA 25 per Alcove 

Re vegetation (Excludes Revegetation Associated with Bank Treatments) 
Planting & Seeding 

Planting 

Zone 1 0 EA 10890 plants per acre. intended for anually wet areas 

Zone-2 1,240 EA 4840 plants per acre 

Zone3 980 EA 3825 plants per acre 

Zone,4 2,423 EA 1891 planls per acre 

Seediog 

Zone2 0.26 AC 1· width each side of c.hannel; 3.12 pure live seed/AG 

Zone 3 0.26 AC 1' w idlh each side of channel: 3.56 pure live seed/AC 
Zone 4 1.28 AC 5' w idtl't,each side of channel: 19.02 pure live seed/AC Date.' P,,b 2019 

Desr'qnt1d: JF JY MP 
Drawn: ,If. JY MP 
Checked: =R~R __ _ 
App roved: 
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PROPOSED VALLEY MARGIN WITI.ANDS -
SEE SECTION c-c· DRAWING D23 

TAILINGS STORAGE 
FACIUTY ((SF)\ FLOOOPIAIN 

BOUNDARY 

/ 

.u.---~ .. ~ .... -..I.I,-- ___ ... ----
,,._.,.,. .,, ... __. ... -

/ ------­,., ,, 

1M TCHUNE Sff 
SHEET MCIA-5 

I 
~ .l~ ... - .... vJ-.i.-.u- -----­___________ ... 

I / 
I : 

,-----.WI:::::::==--­----"'"' PROPOSED VALLEY MARGIN WFT/.ANDS -
Sff SECTION c-c' DRAWING D23 

MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' M INORS. 

FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LINER, 

WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

SEE LEGEND SHEETG6 
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MEADOW CRffK 
EXISTING ALIGNMENT 

I 

MATCHUNE Sff 
SHffT MCIA-5 

--------

FLOOOPtAJN 
BOUNDARY 

-----------
.,Ji,-_ ... -----------,-------~ 

LINER LIMITS 

,, 

PROPOSED MEADOW CRffK CHANNEL 
ALIGNMENT - MCIA 

..._ PROPOSED VALL£Y MARGIN W£TLAND -
Sff SECTION C-C' DRAWING D-23 

-----...... 
........ 

-----........ 

---

~ 

MEADOW CRffK / 
EXISTING ALIGNMENT ~ 

NOTES AND ASSUMPTIONS: 

--.. __ 
------ ... ~·---- .. ____ "'--,., -

PROPOSED MEADOW CRffK 
CHANNEL ALIGNMENT - MC ID 

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 
2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LINER, 
WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. SEE LEGEND SHEET G6 
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PROPOSED MEADOW CREEK 
CHANNEL ALIGNMENT - MC/A 

cJ D 

LINER LIMITS 

FLOODPLAIN 
BOUNDARY 

NOTES AND ASSUMPTTONS: 

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' M INORS. 
2. FINAL GRADE OF M INE CLOSURE GROUND SURFACE ON TSF AND DRSF IS 

CONSIDERED PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS 

THE TSF, DRSF, LINER, WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN 

PROGRESS ES. 
SEE LEGEND SHEET G6 

MEADOW CREEK REACH 1A WETLANDS PLANTING PLAN 
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MEADOW CREEK 
LIGNMENT - MCIA- 7 

MATCHLINE SEE 
SHEET MCIA-7 

--~~"'-, ~ ------.. ' --- _ ... ' ......._ -------- .. - ... - .. •....._ __ ... ---

.. -.,-­- .. - ... -- ----­.,,.- ~ ------
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LINER LIMITS 
FLOODPlAIN 
BOUNDARY 

PROPOSED MEADOW CREEK 
CHANNEL ALIGNMENT - MCIB- 5 

MEADOW CREEK 
EXISTING ALIGNMENT 

NOTES AND ASSUMPTIONS: 

--.. __ 
.. --- - -!!._-....,. --.. -- ... ... "'-....,., ---- .. __ --,,. -...,. 

PROPOSED MEADOW CREEK 
CHANNEL ALIGNMENT - MC ID 

--

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 
2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LINER, 
WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. SEE LEGEND SHEET G6 
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MC18 PROPOSED CHANNEL CHARACTERISTTCS MC 18 PROPOSED STREAM TREATMENTS 

REACH ID 
VALLEY LENGTH CHANNEL LENGTH 

SINUOSITY 
VALLEY REACH 

(FT) (FT) SLOPE{%) SLOPE{%) 

MClB 1,701 2,461 1.4 1.32 0.91 

PERENNIAL NON-PERENNIAL 
REACH ID CHANNEL LENGTH CHANNEL LENGTH 

(FT) (FT) 
MC18 2,828 0 

...,..,,......._,,_,,_,,..__,_.,..,...,._....,.,._....,....,._.,.._.....,..__,,.......,..,...-rm-..---.....----,--------,--------------...---::----.-------,--- ..-----,..,- - ----~-----
, t t I 

--

PROPOSED MEADOW CREEK 
CHANNEL AUCNMENT SEE 

MC ID OVERVIEW SHEET 
(DRAWING MCI0-1) 
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£XISnNC PSS WETLAND, TYP ~ 

~ STREAM CORRIDOR 
~ LINER LIMITS 
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PROPOSED MEADOW CREEK 
CHANNEL AUCNMENT SEE 
MCIA OVERVIEW SHEET -

2 (DRAWING MCIA-2) 
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I 
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MEADOW CREEK 
£XISnNC ALIGNMENT 

! i \ _________ i,-'--- - ~',__., _________________ _ 
NOTES NiQ ASSUMPUQNS· 
I. MIN£ CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRAD£ OF MIN£ CLOSURE GROUND SURFACE ON TSF IS CONSIDERED PR£L/MINARY ANO AtA.Y 

CHANCE IN FUTURE DESIGN PHASES AS TH£ TSF. LINER, WETLANDS, CHANNEL, ANO FLOODPLAIN DESIGN 

PROGRESSES. 

J. NON- PERENNIAL STREAMS FROM SURROUND/NC AREAS WILL BE ROUTED TO THE PROPOSED MEADOW 

CREEK CHANNEL IN SOME CASES OVER UNLINED PORnONS OF THE TSF. 

4. PROPOSED WETLANDS ARE NOT SHOWN. SEE SHEETS MCTB-4 ANO MCIB- 5 FOR WETLAND DESIGN. 

MEADOW CREEK REACH 18 RESTORATION REACH 
0 200 400 0 SITE OVERVIEW PLAN 

_J 

D 
[!) 

En 
c( 
C -:E 

Oate: Feb 2Q 19 
Designed: JF, JY, MP 
Orawn: JF, JY, MP 
Checked: -BR~-­
Appraved: --

Drawing Nome 

C18 Overvie 
Sheet 

Drawing No. 

MC 18-1 
~ 15~ 1~ 
§._ _________________________________________________________________________ __. _____ _. 



  

i 

i------------MtANDER WA'vf:LENGTH --------------i 

B4NK 
TREATMENT, 

TYP 
® l 

RIFFLE CREST J 

l 
~ ~ 

! 
" ~ 
! 
" i s 
f 
~ 
{ 
~ 
E 

i 
~ 

MEADOW REACH PLAN VIEW 
NTS 

LOW FLOW WATER SURFACE ELEVATION 

MtilDOw RFA CH€S· 
R&1CH SlOPE:s l£SS TlfAN :,:, _F1' __ ....,._,,l"I' _,. - Fl' ~fl" --/'fl -Ff'--~ - 1 

FLOODPLAIN £L£J/AT/ON/ BANKFULL ELEVATION 

r 8ANKFULL DEPTH 

'"" .._.."'_"' "'--"" 
FWW -•-•-~-•-•-• - FP_""_,, _,"" 

RIFFLE CREST. TYP 

smEAMBEO 
MATERIAL POOL POOL 

POOL LENGTH --+--- RIFFLE ---EN'""r."'RA""'N"'c'"'E,--- TA/LOUT---- Rims 

STf/EAMBED 
MATER/AL 

-----POOL SPACING-----.,.. 

MEADOW REACH PROFILE 
NTS 

STREAMBED 
MATERIAL 

UPPER LINER 
TRANSITION IA YER 

;; 

BANKFULL WS 

LOW FLOW WS 

i l LWER 

TYP 

LINER 

LOWER LINER 
TRANSITION iA ffR 
(OPTIONAL) 

FLOODPLAIN 
SURFACING 

\_ 
LINER 

TAILINGS OR 
GENERAJ_ FILL i ,__ ____ A------...+""' B TAILINGS OR 

= ,__ ________ E --1+-------, GENERAL FILL 

i ROCK ARMO!i UPPER LINER LOWER LINER TRAiNSITION 

ROCK ARMOR 
LAYER 

UPPER LINER 
TRANSITION LA YER 

LOWER LINER TRANSITION 
IA YER (OPTIONAL) 

; LAYER TRANSIT/ON LAYER LAYER (OPTIONAL) 

11 POOL SECTION A-A' RIFFLE SECTION 8-8' i 

NOTES 
1. CHANNEL AND FLOODPLAIN SHALL BE CONS[RUCTED TO THE DIMENSIONS IDENTiFIEO IN THE CHANNEL Off/NIT/ON 

TABLES AND AT THE LOCATIONS SHOWN IN /IVDMDUAL REACH O\tERVIEW PIAN SHEETS. 

2. CHANNEL SIZING FOR TYPICAL POOL AND RIITTE CROSS SECTIONS IS BASED ON CHANNEL FORMING (BANKFULL) 

DESIGN FLOW. DETAILED TYPICAL SECTIONS FOR OTHER smEAM HABITATS WILL BE DEVELOPED IN A FUTURE 

DESIGN PHASE. 

3. BANK TREATMENT TYPES ARE NOT DEPICTED IN THE TYPICAL POOL AND RIFFLE SECTIONS. SEE SHEETS D-1 AND 

D-2 FOR BANK TREATMENT DETAILS. 

4. SEE SHEETS D-3 THROUGH D-10 FOR HABITAT STRUCTURE DETAILS. 

5. HABlrAT STRUCTURE SPACING AND ASSOCIATED QUANTITIES ARE SUMMARIZED IN INDIV/DUAL REACH QUANTITY 

SHEETS. 

6. SEE SHEETS D-1 AND 0-20 FOR PLANTING AND SEEDING DETAILS AND PLANTING SCHEDULES, 

7- Sff SHEETS D- 13 THROUGH D-14 FOR TYPICAL FLOODPLAIN CROSS SIXTJONS. 

MC1B MEADOW REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLAN TABLE' 
AVERAGE MEANDER AVG 

BANKFULL BANKFIJLL WIDTH/ MEANDER RADIUS OF 
REACH FLOW WIDTH 

DEPTH AT 
WAVELENGTH BELT CURVATURE 

POOL FLOODPU.fN 
DEPTH BANKFULL WIDTH SPACING WIDTH (FT) ID 

(CFS) (FT) RATIO (FT) (FT) (FT) (FT) (FT) 

MCJ.8 1!1 6 7 0.!1 60-80 30-70 10-40 :ZS-BO 50 

PROF/l£ TABLE 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT) SLOPE (%) SLOPE(%) 

MC1B 10-75 5-15 44-45 22·53 

MATERIALS TABLE 

STREAMBED RIFFLE FLOODPU.IN FLOODPU./N 

REACH STREAMB£D MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERIAL FLOODPLAIN SURFACING 
MATERIAL AVG MATERIAL AIIG MATERIAL AVG SURFACING AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS 
(FT) (FT) (FT) (FT) 

MCJB 

NOTES 
1. MATERIALS TABLE TO BE DEVELOPED IN nJTURE. DESIGN. 

2. STREAMBED MATERIAL TYPES, SI (D5D = Xi<"), S2 (050 = xxj. 53 (D5D = XX"). 

3. RIFFLE MATERIAL TYPES: S1, 52, 53, R1 {050 = XX''.}, R2 {050 = xx".). 
4. FLOODPLAIN SURFACING MATERIAL TYPES, GROWTH MEDIA, ALGAE; HYDROMULCH, OR NONE. 

SECTIONS TABLE 

SECTION A (FT) B (FT) C (FT) D (FT) E (FT) 

/'OOI. SECTION A -A' 4.S az :u 2.1· &l 

R/FFLESECTTONB-B' LI 2.0 a.z 1..4 " 

C 
0) 
. vi 
Q) 

Om 
+-' ,-

fro - (.) -~ UC 
QJ 00-§ 

.,_, ct! 

_j 

0 
(_!) 

m 
<C 
C -
~ 

0 C Q) 
~ 0 o::'. 0 
0.. ·.;::::; -§ 

(tl I D 

"O .._ LL 
0 .8 (I)? 

C> fil I- 6 
o::'. I~ 

QJ ~ ~ 
:t::::: "'O Q) (IJ 

c:~~ > 
ll +=- 0 
:.;:::; ~ 5 en > o 

"'O "'O 
C ct! 
ct! (I) 

E2 
ct! 
Q) 
L.. 
+-' 
(I) 

Date: f"eb 2019 
Desiqned: ,/F J'r'. MP 
Drawn: JF J'r'. MP 
Checked: =R~R __ _ 
Approved: --

Drawing Name 

MC 1 B Typical 
Plan and 

Profile 

Drawing No. 

MCJB-2 
i NTS NTS i .. _________________________________________________________________________________________________ .. ___ 1_6_0_1_1_39 __ .. 



  

[ 
! 

~ 
~ 
i 

l rl 
~\ 

s 
f l 
:< 
p 
~ 
~ 

f 
!: 

~ 

~ 
~ 

J 
I~ 

I 
'1 
t 
! 
r 
ic 
{ 

DETAILED QUA/\ITIT/ES 

Item Description 

General 
Mobilization ~nd Demobilization 

lvbbilization and De mobilization 

Cofferdams and Dewatering 
CO[ferdarns, Dewatering, Stream Bypass 

Stonnwater Management. 
BMPs and SWPPP 

Site Access 

stabilized Temporary Access ROpd 

Site Work• Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain Excavation (Cul) 

Placement (Ffll) 

,, 
I 

Channel Rac,erront (Fill) 

Floodplain Placement (Fill) 

Engineered $\rearmed .Material~ 

,Sorti11g and stockpiling , 

Rock Armoring/ Grade Control 3 

Ephemeral Swale Channel Material 

General Fill 

Filter Material 

Topsoil/ Growth Media 3 

Quantity Units Quantities Assumptions 

1 LS Approximately 10% of cost pre-tax 

726 

0 

0 

0 

2 ,332 

9,735 

7 ,403 

() 

29,570 

0 

14,136 

LS Low complexrty for water ma nagrnent 

LS 

LS High con))lexrty of access 

CY 
CY 

CY 
CY 

CY 2828 LF of new channel: 2 ,65 FT average stre,armed thickness 

CY Includes Engineered strearroed Material and Rock Armoring/Grade Control 

CY 6" thick layer over the liner area 

CY 
CY 
CY 

CY 12" th i<;kness. within .Liner Are.i 

Liner 399,783 SF Includes all material and labor 

Site Work - Bank Treatments & Structures 
Bank Treatments 

Bank Treatment A. FESL 2,828 LF Assumes 50% of total length of bank treatment 

GeoCoir 700 (Coarse Coir ECB) 5,65.6 LF 2 soil lifts; 15-loot roll width 

C1256N (Fine Coir ECB) 5 ,656 LF 2 soil lifts: 15-foot rollw idth 

1"x2"x18" Slake 1,885 EA Dead Stakes 1 per 3 linear feet of bank treatment 

Live Stake 0 EA None 

Brushlayer Live Cuttings 11 ,312 EA 4 willow cuttings per linear foot of treatment ,, 
Bank Treatment B- 12" Brushlayer 848 LF Assumes 15% of total length of ban K t ,eatment 

Brushlay,er Live Cutrings 1,697 EA 2 willow cuttings per linear foot of treatment 

Slash for Brushlayer 238 CY 0.28 CY per foot 

Bank Treatment C- 6" Brushtayer 848 LF Assumes 15% or total length of bank treatrrent 

Brustirayer Live Cuttings 1,6~7 EA 2 w111ow cuttings per linear foot of treatment 

Slash for Brushlayer 119 CY 0.14 CY per foot 

Miscellaneous Structures 

constructed Riffles 81 EA 2 per ohannel meander wave length 

Rif.fle Material 599 CY No. of riffles x 20· length x 1 o· width; 1 ft thickness 

Energy □issipation Pool 0 EA None 

BoulcJers 0 EA Based 011 bankfull width 
I Dissipatiop Pool Strearrt>ed 'Material 0 CY Based on bankf-ull"wldlh, length 2x widltY-

sma.11 Apex Jarn a EA None 

Foundation Logs 0 EA 1 per structure 

Log w tth Rootw ad 0 EA 3 per structure 

Log Piles 0 EA 2 per structure 

Small Woody Debris/ Slash () CY 3 CY per structure 

Racking Material 0 EA '3 per structure 

Toe Log Structure 20 EA.. 1 every 2 chanr'lel meander wave lengths 

Foundation Logs 0 EA O per structure 

Log With Rootw ad 61 EA 3 per structure 

Boulders 0 CY O CY per structure 

Sn-all Wootly Debris/ Slash 40 CY 2 CY per structure 

Racking Material 40 EA 2 per structrJre 

Item Description Quantity Units Quantities Assomptions 

Miscellaneous Structures (Continued} 

Log Floodplain Roughness Structure 57 ~ 1 per 50 linear feet of new channet 

Log w ilh ROOIW ad 57 EA 1 per structure 

Retaining Log 57 EA 1 per structure 

Tight Radius Jam Structure 7 EA 1 every 6 channel meander wave lengths 

Foundation Logs 47 EA 3 per structur.e 

Log w ilh Rootw ad ·40 EA 3 per structure 

Smill Woody Debris 88 CY 7 CY per strncture 

Racking Material 94 EA 7 per structure 

Be~d Jam Structure 13 EA 1 every 3 Channel meander wave lengths 

Foundation Logs 27 EA 2 per struoture 

Log w tth Rootw ad 40 EA 3 per struoture 

\Mmle Tree 27 EA 1 per structure 

Small Woody Debris 175 CY 13 CY per structure 

Racl(ing Msiterial 202 EA 15 per structure 

Sweeper Log Structure 20 EA 1 every 2 channel meander wave lengths 

1/vhole Tree 20 EA 1 per structure 

,Small Wootty Debris 61 CY 3 CY per structure 

Racking Materlal '61 EA 3 per struoture 

Channel Spanning Ja rn 0 EA None 

Log w ith Rootw ad ·o EA 3 per structure 

Small Woody Debris 0 GY 3 CY per s tructure 

Racl<ing Material 0 EA 3' per :str~cture 

Wood Habttat Structure 20 EA 1 every 2 channel n-eander wave lengths 

Log w ith Rootw ad 81 EA 4 per structure 

Small Woody Debris 61 CY 3 CY per structure 

Racl$ing Material 61 EA 3 per structure 

Turning Log Structure 7 EA 1 every 6 channel rreander wave lengths 

Log w tth Rootw ad 27 EA ·4 per structure 

Stmll Woody Debris 20 CY 3 CY per structure 

Racking Materilll 20 EA 3 per structure 

Boulders 13 EA 2 per structure 

Backwater Alcove 0 EA None 

Log w Ith Rootw ad 0 EA 1 o per Alcove 

Oxbow Bae kw ater Alcove 0 EA None 

Log with Rootw ad O EA 25 per Alcove 

Revegetatipn (Excludes Revegetation Associated wittJ Bank Treatments) 
Planting & Seeding 

Planling 

Zone 1 0 EA 10890 plants per acre, int'ended for anually wet areas 

Zone 2 626 EA 4840 plants per acre 

Zone 3 497 EA 3825 plants per acre 

Zone 4 1,228 EA 1891 plants per acre 

Seeding 

zone2 0.13 AC 1'w1dth each sde of channel; 3.12 pure lr.oe seed/AC 

Zone'3 0 13 AC 1' w ic!th each s kle of channel; 3.56 pure live seed/AC 

Zone 4 0,65 AC 5' width each skie of channel; 19 02 pure live seed/AC Date.' 17:b 2019 
Desr'qnt1d: JF JY MP 
Drawn: ,/[. ,/);'. MP 
Checked: =R~R __ _ 
App roved: 

MC1B 
Quantities 

Drawing No. 

MC1B- 3 
17 of 139 



  

I / I 
0' 1/,1, ½ I /% I 

~( ~ 
/ / ~ml,-
, 

/ 

/ 

1/ 

ii I I 
•/ ' I 
I ' I 

fJ if: 
i/ 

L'f 
f: 

PROPOSED Mu1DOW CREEK 
CHANNEL ALIGNMENT - MCID 
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' Fr CHANNEL ALIGNMENT -MC1B • • 

\ EXOTINC M£4DOW CREEK CIWINEl 
ALIGNMENT 

PROPOS[D Mb4DOW CREEK 
CHANNEL ALIGNMENT - MC/A 
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1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LINER, 

WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. SEE LEGEND SHEET G6 

MEADOW CREEK REACH 18 WETLANDS OVERVIEW PLAN 
0 200 0 
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FLOODPLAIN 
BOUNDARY 

PROPOSED MEADOW CREEK 
CHANNEL ALIGNMENT -MC1B 

NOTES AND ASSUMPTIONS: 

--✓ 
/ 

I 
/ 

PROPOSED MEADOW CREEK 
CHANNEl ALIGNMENT - MC 7A 

I 
I 

1. MINE CLOSURE GROUND SURFACE CO NTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED 

PRELIMINARY AND M AY CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LI N ER, 

WETLANDS, CHANNEL, AND FLOODPLAIN DESIG N PROGRESSES. 

3. SEE LEGEND SHEET G6 

MEADOW CREEK REACH 18 WETLANDS PLANTING PLAN 
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R£4CH ID 

MC1C-1 

MC1c-1 

MC 1 C PROPOSED CHANNEL CHARACTERISTICS 

VALLEY LENGTH CHANNEL LENGTH 
(FT) (FT) SINUOSITY 

VALLEY REACH 
SLOPE (%) SLOPE (%) 

1,383 1,98() 1.4 1.26 0.88 

1,190 1,136 LS 0.44 {J.3/} 

A..ODDPIA/N W!D TH 

MC1C PROPOSED STREAM TREATMENTS 
PERENNIAL NON-PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) 

MC1C 3,716 

PROPOSED MEADOW CREEK 
CHANNr:L AL/GNME:NT 

Sff MCIE OVERVIEW SHEET - 1 
(DRAWING MCIE-I) 

/ / 
. , ; "' ,ft 

,,,,,, 
~ 

"'"' _/,, ,,,,,. /' ~-

EXISTING PFO Wm.AND, TYP ....... --~.....:...---r 

PROPOSED M£.4DOW CREEK 
CHANNEL ALIGNMENT Sff 

MC7D OVERWEW SHEET 
(DRAWING MC1D-1) 

(FT) 
417 

I 
t 

' t t 

\ \ 
~\ 
\\ 

• 

I II; . \ 
\ ~ 

I 

EXISTING PSS WET/AND, TYP 

NOTES AND ASSUMPTIONS: 
I. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED PRELIMINARY AND AMY 

CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LINER, WE7L4NDS, CHANNEL, AND FLOODPLAIN DESIGN 

PROGRESSES. 

3. NON-PERENNIAL STREAMS FROM SURROUNDING AREAS WILL BE ROUTED TO THE PROPOSED MEADOW 

CREEK CHANNEL IN SOME CASES OVER UNLINED PORTIONS OF THE TSF. 

4. PROPOSED WETl.ANDS AR[ NOT SHOWN. Sff SHEET MC/C-4 AND MC/C-5 FOR WETl.AND DESIGN. 

MEADOW CREEK REACH 1 C RESTORA T/ON REACH 
0 200 400 

Feet SITE OVERVIEW PLAN 
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t--------- MEANDER WAl)[L[NCTH ------------i 

BANK 
TREATMENT, 

rfp 
® l 

POOL SPACING 

~ 
POOL TA/LOUT 

RIFFLE CREST J 
MEADOW REACH PLAN VIEW 
NTS 

LOW FLOW WATER SURFACE ELEVATION 

~DOW REACHts, 
REACH SLOPEs L[SS THAN 2$ 

--.Fl" --n> .-"" -.n _,,.._,fl'-"'-"' - .FP -
RIFF/E 

RIFFLE CREST, TYP 1 
FLOODPLAIN ELEVATION/ BANKFULL ELEVATION 

r 
B4NKFULL DEPTH 

,. -• _,. Mt1TERIAL TYP 

F~W •-•-•-•-•-•-•-•-
"' --1'1' -"" 11111-.F!" - f)I - ~ --Fl' -

l 
~ ~ 

! 
" i 
~ 
" ~ 
C: 

I 
;;, 
{ 
~ 

! 
~ 

i 

POOL LENGTH 

BANKFULL 

LOW FLOW WS 

RfFFLE POOL 
ENTRANCE 

POOL 
TA/LOUT RIFFLE 

,___ ____ POOL SPACING ------< 

MEADOW REACH PROFILE 
NTS 

FLOODPLAIN 
SURFACING STREAMBEO 

MATERIAL 

i ,__ ____ A-------++--, 8 \__ LINER 

- ~~~ 

TAILINGS OR J 
G£N£RAL RLL 

UPP[R LfNER 
TRANSITION LA YER 

BANKFULL WS 

LOWER LINER 
TRANS(TION I.A YER 
(OPTIONAL) 

(LQODPLAfN 
SURFACING 

\_ 
LINER 

TAILINGS OR 
GENERAL FILL 

- ---------E--++-------i TAILINGS OR i GENERAL RLL 
ROCK ARMOR 
LAYER 

UPPER LINER 
TRANSITION LA YER 

LOWER LINER TR4NSITION 
~ ROCK ARMOR UPPER LINER LOWER LINER TRANSITION LA YER ( OPTIONAL) 

j LAYERPOOLNSECTloN x~;r1 RIFFLE SECTION 8-8' 
i 

NOTES 
I. CHANNEL AND FLOODPLAIN SHALL BE CONSTRUCTED TO THE DIMENSIONS IOE:NTIAED IN THE CHANNEL OEANITION 

TABLES AND AT THE LOCATIONS SHOWN IN INDIVIDUAL REACH OVER\1EW PLAN SHEETS. 

2. CHANNEL SIZING FOR rf PICAL POOL ANO f/fFFLE CROSS SECTIONS IS 8ASED ON CHANNEL FORMfNG (8ANKFULL) 

DESIGN FLOW. DETAILED TYPICAL SECTIONS FOR OTHER STREAM HABITATS WfLL BE 0/YELOPEO IN A FUTURE 

DESIGN PHASE. 

3. BANK TREATMENT TYPES AR[ NOT DEPICTED IN THE TYP(CAL POOL AND RIFFLE SECTIONS. Sff SHEETS D-1 AND 

0-2 FOR BANK TREATMENT OETAl£5. 

4. Sff SHEETS D-3 THROUGH D- 10 FOR HABITAT STRUCTURE DETAILS. 

5. HA8fTAT STRUCTURE SPACING ANO ASSOCIATED QUANTITIES ARE SUMMARIZED IN INOMOUAL REACH QUANTITY 

SHEETS. 

6. SEE SHEETS 0-1 AND D-20 FOR Pl.ANTING ANO SEfO/NG DETAILS AND PLANTING SCHEDULES. 

Z SEE SHEETS D-13 THROUGH D-14 FOR TYPICA.L FLOODP!.AIN CROSS SECTIONS. 

MC JC MEADOW REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLAN TABLE 

AVERAGE MEANDER AVG BANKFULL BANKFULL WIDTH/ MEANDER RADIUS OF 
REACH FLOW WIDTH DEPTH AT WAVELENGTH BELT CURVATURE POOL FLOODPLAIN 

DEPTH ID BANKFULL WIDTH SPACING WIDTH (FT) 
(CFS} (FT) R.~T/0 (FT) {FT) (FT) (FT) (FT) 

MC1.C-1 30 8 8 1.0 80-105 40-80 10-50 35-105 1DO 

MC1..C-2 30 !J 8 1.2 90-1H 45-105 10-50 35-115 130 

PROFILE TABLE 

RIFFLE POOL POOL POOL 
REACH ID LENGTH LENGTH ENTRANCE TA/LOUT 

(FT} (FT) SLOP£ {%) SLOPE(%) 

Ma.C-1 15-95 1D-20 38-115 JS-'5 

MC1.C--2 15-105 11)-20 41-45 20-ilfJ 

MATERIALS TABLE 

STREAMBED FLOODPLAIN FLOODPLAIN 
STREAMBED !MTERIAL RIFFLE RIFFLE !MTERIAL FLOODPLAIN MATERIAL FLOODPLAIN SURFACING 

REACH ID MATERIAL AVG MATERIAL AVG THICKNESS MATERIAL AVG SURFACING AVG 
TYPE THICKNESS TYPE (FT} TYPE THICKNESS TYPE THICKNESS 

(FT) (FT) (FT) 

MCIC-1 

IIAClc-2 

NOTES 
I . MATERIALS TABLE TD BE DEVELOPED IN FUTURE DESIGN. 

2. STREAMBED MATERfAL TYPES: 51 (D50 = XX "), S2 (D50 = XX".). SJ (050 = XX"). 

3. RIFFLE MATERIAL TYPES: SI, S2, 53, RI (050 - xx"), R2 (D50 - XX'J. 

4. FLOODPIAIN SURFACING MATERIAL TYPES: GROWTH M5DIA, ALG4£; HYDROMULCH, OR NONE. 

SECTIONS TABLE 

SECTION A (FT) B {FT) C {FT) D {FT) E {FT) 

MCIC-1 POOL 5ECT10N 
5.0 0.4 3.8 2.5 .9.1 A-A' 

IIAClC-l RIFRE SEa10N 
1.9 2.4 o.1 LS 8.J B-8' 

MCJC-2 POOL SECT10N 6.0 0.6 ,f.5 !l.O 1Ll A-A' 
MCIC-2 RIFRE 5fC110N 2.2. 2.5 tu Ll 9.2 B-B' 

_j 

0 
(_!) 

m 
<C 
C -:E 

Date: F"eb 2019 
Desiqned: ,/F JY MP 
Drawn: JF JY MP 
Checked: =R~R __ _ 
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DETAILED QUA/\ITITIES 

Item Description 

General 
Mobilization and Demobilization 

Mobilization ani:l Derrobilizalion 

Cofferdams and Dewatering 
CofferdarT6,, Dew ate ring. Stream Bypass 

Stonnwater Management 

BMPs aM SWPPP 

Si fe Access 

Stabilized TenJ)orary Access Road 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain Excavation (o.rt) 

Placement (Fill) 
Channel Flacement' (Fill) 

Floooplain Placerrent (FilQ 

Engineered strearroed Material' 

Sorting and Stockpiling 3 

RockArrroringl Grnde Control ~ 

Epherreral Swale Channel M'ilterial :; 

General Fill 

Fiher Material 

Topsoill'Grow.th r111Mfa 3 

Liner 

Quantify Units Quantities Assumptions 

1 LS Approximately 10% of cost pre0tax 

1,346 

0 

0 

6 
4,253 

14,982 

!0,729 

39 

49,430 

0 

20,238 

579,353 

Ls Low corrplexity for water managrrent 

LS 

LS Higt1 corrplex~y of access 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 
CY 

CY 

CY 

SF 

3716 Lf of new :channel: 3 FT average streantied thickness 

tnclu(les Engirieered Streani'led M.itetlal and Rock Armoring/Grade Control 

6" thick layer over the liner area 

417 LF ol new channel:Q. 5 FT gravel thickness: 2' SF )<S 

12" thickness w ilhin liner Area 

Includes -all material and labor 

Site Work - Bank Treatments & Structures 
Bank Treatments 

Bank Treatment A - FESL 1,716 LF Assumes 50% of total length of banktreatment 

GeoColt 700 (Coarse Coir S::B) 7,432 LF 2 soil lifts: 15-foot rolJ width 

C125BN (Fine COir B:B) 7,432 LF 2 soil lifts; 15-foot roll width 

1 "x2''x18" Stake 2,477 EA Dead Stakes 1 per 3 linear feet or bank treatment 

live Stake 0 EA None 

Brus,hlayer Live Cuttjngs 14,864 EA 4 w il!ow cuttings per linear l oot of treatment 

Bank Treatment B • 12" Brushlayer 1,115 LF Assumes 15% of total length of bailKtreatment 

BrushJayer Live Cuttings 2,230 EA 2 w illow cuttings per linear foot of treatrpent 

Slash for Br.ushlayer 312 CY o .28 CY per foot 

Bank Treatment C - 6" Brushlayer 1.115 LF Assj,jmes 15% of total length of bank treatment 

Brushlayer Live Cuttings 2,230 EA 2 willow cuttings per linear foot of tr.eatmenl 

Slash for Brushlayer 156 CY 0.14. CY per foot 

Miscellaneous Structures 

Constructed Rrffles. 71 EA 2 per channel meander wave length 

Riffle Material 524 CY No. of riffles x 20· length x 1 o· w idt11: 1 ft thlckness 

Energy Dissipation Pool 0 EA Nope 

Boulders 0 EA Based on bankfull w dth 

Dissipation ,Fbol Streani:led Material 0 CY Based on bankfull w idth1 length 2:x width 

Small Apex Jam 0 lcA None 

Foundation Logs 0 EA 1 per structure 

Log with .Rootw ad 0 EA 3 per structure 

Log Piles 0 EA 2 per structure 

Small Woody Debris/ Slash 0 ,CY 3 CY per structure 
I 

Racking Material 0 EA, 3 per structure 

Toe Log Structure 18 EA 1 every 2 channel meander wave lengths 

Fou11dation Logs () EA O per struciure 

Log with Rootw ad 53 EA 3 per structure 

Boulders (l CY O CY per structure 

Small Woody Debris/ Slash 3'5 CY 2 CY per structure 

Racking M'ilterial 35 EA 2 per structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Structures {Continued) 
J._og Floodpla In Roughnes~ Structure 

Log with Rootw ad 

Retaining Log 

Tight Radius Jam Structure 

Fotfndation Logs 

Log w ith ROt>tw ad 

Small Woody Debris 

Racking tvlaterial 

Bend Jam Structure 

Foundation Logs 

Log with Rootw ad 

Whole Tree 

Srrall Woody Debris 

Racking Material 

Sweeper Log Structure 

WlioleTree 

Srral.I Woody Debris 

Racking Material 

Channel Spanning Jam 

Log with Rootw ad 

Small Woody Debris 

Racking Material 

Wood Habitat Structure 

Log with Rootw ad 

Srrall Woody Debris 

Racking tvlaterial 

Tuming Log Structure 

Log with Rootw ad 

Small Woody Debris 

Racking Material 

Boulders 

Backwater Alcove 

Log w ij~ Rootw ad 

74 

74 

74 

6 

41 

35 

77 

83 

12 

24 

35 

24 

153 

177 

18 

18 

·53 

53 

0 
0 

0 

0 

18 

71 

53 

53 

6 

24 

18 

18 

12 

0 

0 

EA 

EA 

1 pi,r 50 linear fi:et of new channel 

1 per structure 

EA 1 per structure 

EA i every 6 channel rreander wave lengths 

EA 3 per structure 

EA 3 per structure 

CY 7 CY per structure 

EA 7 per structure 

EA 1 eve.ry 3 channel rreander wave lengths 

EA 2 per structure 

EA 3 per struoture 

EA 1 per structure 

CY 13 CY per structure 

EA 15 per structure 

EA 1 every 2 channel rrea nder wave lengths 

EA 1 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA None 

EA 3 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA 1 every 2 channel rreander wave lengths 

EA 4 per structure 

.CY 3 CY per structure 

EA 3 per structure 

EA 1 every 6 channel rreaMerw ave lengths 

EA 4 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA 2 per structure 

EA None 

EA 10 per Alcove 

Oxbow Bae kw ater Alcove O EA None. 

Log with Rootw ad O EA 25 per Alcove 

Revegetation (Excludes Revegetation Associated with Baok Treabnents) 
Planting & Seeding 

Planting 

Zone 1 0 EA 10890 plants per acre. intended for amialty wet areas 

Zone 2 826 EA 4840 plants per acre 

Zone 3 653 EA 3825 plants per acre 

Zone. 4 1,613 EA 1891 plants per acre 

Seeding 

Zone 2 0,17 AC 1' w idlh each side of channel: 3.12 pure live seed/AC 

Zone 3 0,17 AC 1' w ldth each side of channel; 3.56 pure live seed/AC 

Zone 4 0,85 AC 5' w idlh each side of channel: 19.02 pure live seed/AC Date: P,,b 2 019 
Desr'qnt1d: JF JY MP 
Drawn: ,If. JY, MP 
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NOTES AND ASSUMPTIONS: 
1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LINER, 

WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 
3. SEE LEGEND SHEET G6 
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NOTES AND ASSUMPTIONS: 
1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LINER, 
WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. SEE LEGEND SHEET G6 
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PROPOSED MEADOW CREEK 
CHANNEL AUGNME:NT Sff 
MCIA 0\1:RVIEW SHEU -

2 (DRAWING MCIA-2} 

PROPOSED M£4DOW CREEK 
CHANNEL AUGNMF:NT Sff MC1B 
OVERVIEW SHEET (DRAWING 
MCIB-1) 
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MCID PROPOSED CHANNEL CHARACTERISTICS 

REACH ID 
VALLEY LENGTH 

(FT) 

MC1D 1,790 

CHANNEL LENGTH 
(FT} 

3,002 

-~ , .. --

SINUOSITY 

1.7 

;"' --­,.,,,,._., / .. __ _..,.-- ' 

.,,,.ff!. ',./--
..-«. --

.-f!- ,.. - ----­.... ...---,,.,,...-,. 

EXISTING MEADOW CREEK 
CHANNEL ALIGNMENT 

PROPOSED MEADOW CREEK 
CHANNEL ALIGNMENT MC 1 D 

VALLEY 
SLOPE{%) 

o.30 

REACH 
SLOPE{%) 

0.18 

MC1D PROPOSED STREAM TREATMENTS 
PERENNIAL 

REACH ID CHANNEL LENGTH 

MOD 

,l' \ 
'\ 

\ 

\ , 
' " 

"' \~\ 

NOTES AND ASSUMPTIONS: 

\~ 
\ 
\ 

' ' 

(FT) 
J,«:12 

' 

\ 

' 

NON-PERENNIAL 
CHANNEL LENGTH 

{FT) 
0 

PROPOSED MEADOW CREEK 
CHANNEL ALIGNMENT SEE MC/C 
OvERVIEW SHEET (DRAWING 
MC1C- 1) 

PROPOSED MEADOW CREEK 
CHANNEL ALIGNMENT SEE 
MCIE 01,ERWEW SHEET -

I (DRAWING MCIE:-7) 

7. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5 ' MINORS. 

2. ANAL GRADE OF MINE CLOSURE: GROUND SURF"ACE ON TSF IS CONSIDERED PRE:UMINARY ANO /MY 

CHANGE IN FUTURE DESIGN PHASES AS THE TSF. UNER, WETLANDS, CHANNEL, ANO FLOODP/AIN DESIGN 

PROGRESSES . 

3. NON- PERENNIAL STREAMS FROM SURROUNDING AREAS WILL BE ROUTED TO THE PROPOSED MEADOW 

CREEK CHANNEL IN SOME CASES 01,ER UNLINED PORTIONS OF THE TSF. 

4. PROPOSED WETIANDS ARE NOT SHOWN. SEE SHEETS MC1D-4 AND MCID-5 F"OR WET/AND DESIGN. 
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RlmE CREST 
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STREAM8ED 
MATERIAL 

MEADOW REACH PLAN VIEW 
NTS 

LOW FI.OW WATER SURFACE" E"LEVATION 

1 
FI.OODPLAIN ELE"VAT/ON/ BANKFULL E"LEVATION 

,. -.,. -.. - [ BANKFVLL DEPTH 

~~ •-.. ---.. -·-·-· --rp-~--FP-l"P 

POOL POOL 
POOL i£NGTH ---+--- Rlfflt _....,.._N=TR.~:4""Nc"""'-- TA/LOUT --+---- RlfiE. 

BANKFULL 

LOW FLOW WS 

----- POOL SPACING --------i 

MEADOW REACH PROFILE 
NTS 

A--+--

UPPER LINER 
T/?ANSITION LA YER 

BANKFULL WS 

l LINER ------------E. --+-+---------< 

TYP 

FP-FP -llf'---

LINE.. 

LOWER UNER 
TRANSIT/ON LA YER 
(oPnONAL) 

FLOODPLAIN 
SURFACING 

i -----A------++-< TAILINGS OR 
,__ _______ E. ----++------ GENERAL FlLL 

I UPPER LINER LOWER LINER TRANSITION 

ROCK ARMOR 
LAYER 

UPPE"R LINER 
TRANSITION LA YER 

LOWER LINER TRANSITION 
LAYER (OPTIONAL) 

!k TRANSITION LAYER LAYER (OPTIONAL) 

I POOL SECTION A-A I RIFFLE SECTION B-B' 
i 

NOTES 
1. CHANNE"L AND FLOODPLAIN SHALL BE CONSTRUCTED TO THE" DIMENSIONS IDENTIFIED IN THE CHANNEL DEFINITION 

TABLES AND AT THE LOCATIONS SHOWN IN INO/V/OUAL REACH OVERVIEW PLAN SHEETS. 

2. CH!l_NNE:L SIZING FOR TYPICAL POOL AND RIFFLE CROSS SECTIONS IS BASE"D ON CHANNE"L FORMING (BANKFULL) 

DESIGN FLOW. DETAILED TYPICAL SECTIONS FOR OTHER STREAM HABITATS WILL BE DEVELOPE"D IN A FUTURE 

DE.SIGN PHASE.. 

3. BANK TREATMENT TYPE.SARE NOT DEPICTrn IN THE TYPICAL POOL AND RlffLE 5/cCTIONS SEE SHE.ITS D-1 AND 

D-2 FOR B4NK TREATMENT DETAILS. 

4. Sff SHEETS D- 3 THROUGH 0-10 FOR HABITAT STRUCTURE: DETAILS. 

5. HABITAT STRUCTURE SPACING AND ASSOCIAT[D QUANTITIES ARE SUMMARIZED IN INDMDUAL REACH QUANTITY 

SHffTS. 

6. Sff SHEETS 0- 1 AND D-20 FOR PLANTING AND SEEDING DITA/LS AND PLANTING SCHEDULES. 

7. SO: SHE.ITS 0- 13 THROUGH D-14 FOR TYPICAL FLOODPLAIN CROSS 5£CT/ONS, 

MC1D MEADOW REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLAN TABLE" 

BANKFULL BANKFIJLL WIDTH/ 
AVERAGE 

MEANDER 
MEANDER 

RADIUS OF 
AVG 

REACH FLOW WIDTH 
DEPTH AT 

WAVELENGTH BELT CURVATURE 
POOL FLOODPLAIN 

DEPTH BANKFULL WIDT/-/ SPACING WIDTH (FT) ID (CFS) (FT) RATIO (FT) (FT) (FT) (FT) (FT) 

MC1D ,ff 12 B 1.4 Il0-145 SS-.!35 15-7D 45-J.45 170 

PROF/l£ TABLE 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT} SLOPE (%) SLOPE(%} 

/IICID :JtJ-180 10-30 38-45 19-46 

MATERIALS TABLE 

STREAMBED RIFFLE FLOODPLAIN FLOODPLAIN 

REACH STREAM BED MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERIAL FLOODPLAIN SURFACING 
MATERIAL AVG MATERIAL AIIG MATERIAL AVG SURFACING AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS 
(FT) (FT) (FT) (FT) 

MC1D 

NOTES 
1. MATERIALS TABLE TO BE 0£\IELOPW IN nJTURE. DESIGN. 

2. STRE.AMBED MATERIAL TYPES, SI (D5D = Xi<"), 52 (D50 = xxj. 53 (050 = XX"). 

3. RIFFLE MATERIAL TYPES: 51, 52, 53, R1 {D50 = XX''.}, R2 {D50 = xx".). 
4. FLOODPLAIN SURFACING MATERIAL TYPES, GROWTH MW/A, ALGAE; HYOROMULCH, OR NONE. 

SECTIONS TABLE 

SECTION A (FT) B {FT) C (FT) D (FT) E {FT) 

POOi. SECTION A -A' 7.JJ 0.4 jJ 3.5 12.7 

RIFFLE SEC110N B-B' 2.7 ill 11.J 1.1 11.5 
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DETAILED QUA/\ITIT/ES 

Item Description Quantity Units Quantities Assumptions 

General 
Mobilization and Demobilization 

Mobilization and Derrobilization 1 LS Approxirmtely 10% ol cost pre-tax 

Cofferdams and Dewatering 

Cofferdam;, Dew atering. Stream Bypass 

Stonnwater Management 

BMPs aM SIA/PPP 

Sife Access 
Stabilized Ten:porary Access Road 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain Excavation (Cut) 

Placement (Fill) 

Channel Placement (FilQ 

Floooplain flacernent (FillJ 

Engineered Streambed Material' 

Sorting and Stm;kpiling 3 

Rock Armoring/ Grnde COntrol 1 

Ephemeral Swale Channel Material 

General Fill 

FIiter r-.,1aterial 

1.866 

0 

0 

0 
6,604 

13,639 

7,034 

0 

47,753 

0 

TopsoiV Grow th r-Jedfa 3 12,79.0 

Liner 379
1
862 

Site Work - Bank Treatments & Structure.s 
Bank Treatments, 

Bank Treatment A - FESL 3,002 

GeoCoir 700 (Coarse Coir ECB) 6.004 

C12SBN (Fine Coir ECB) 6,004 

1"x2"x18" Stake 2.001 

Live Stake 0 

Brush layer Live Cuttings 12,008 

Bank Treatment B - 12" Brushtayer 901 

Brush layer Live Cuttings 1.801 

Slash for Br.ushlayer 252 

Bank Treatment C - 6" Brushlayer 901 
Brush layer Live Cuttings 1,801 

Slash for Brushlayer 126 

Miscellaneous Structures 

Constructed Rrffles 47 
Riffle Material 349 

Energy Dissipation Pool Q 
Boulders 0 

Dissipation Fbol St rearmed Material 0 

Srmll Apex Jam 0 

Foundation Logs 0 

Log w Ith Rootw ad 0 

Log Piles Q 

Small Wdody Debris/ Slash 0 
I 

Racking Materia I 0 

Toe Log Structure 12 

FounoaUon Logs 0 
Log w ~h Rootw M 35 

Boulders 0 

Small Woody Debris/ Slash 24 

Racking Material 24 

Ls Low corrplexity for water rmnagment 

LS 

LS fiQh Corrf)lexity of access 

CY 

CY 

CY 

.CY 

CY 3002 LF of new channel: 4.4 FT average streambed thickness 

CY llr.ludes Engineered Strearrbed IVlaterial and Rock Arrmring/Gr;ade Control 

CY .6" thick layer over the riner area 

CY 

CY 

CV 

CY 12" thickness within Liner Area 

SF llcludes all material and labor 

LF Assumes 50% of total length of bank treatment 

LF 2 soil lifts: 15:foot roll width 

LF 2 soil lifts; 15-foot roll width 

EA Dead Stakes 1 per 3 linear feet of bank treatment 

EA flklne 

EA 4 w illoW cuttings per linear foot of treatment 

LF· Assumes 15% of total length of bank treatment 

EA 2 w lllow cuttings per linear foot of treatment 

CY O .28 CY per foot 

LF Assumes 15% or total length of bank treatment 

EA 2 willow cultfngs per linear foot of treatment 

CY ,□. 14 CY per foot 

EA 2 per channel nieander wave length 

CY llkl . of riffles x 20· length x 10· w idtn; 1ft thickness 

EA None 

EA Based on bankfull w dlh 

CY Based on bankfull w idlh, length :?x w •idth 

EA None 

EA 1 per structure 

EA 3 per structure 

EA :2 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA 1 every 2 channel meander wave len_gths 

EA 0 per structure 

EA 3 per structure 

CY O CY per structure 

CY 2 CY per s tructure 

EA 2 per structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous St,uctures (Continued) 

Log Floodplain Roughnes~ Structure 60 EA 1 per 50 linear feet of new channel 

Log w fth Rootw ad 60 EA 1 per structure 

Retaining Log 60 EA 1 per structure 

Tight Rad1us Jam structure 4 EA· 1 every 6 channel meander wave lengths 

Foundation Logs 27 EA 3 per structure 

Log w ilh Rootw ad 24 EA 3 per slructure 

S(TEII Woody Debris 51 CY 7 CY per structure 

Racking Material 55 EA 7 -per structure· 

Bend Jam Structure 8 EA 1 every 3 channel meander wave lengths 

Foundation Logs 16 EA 2 per structure 

Log w ~h Rootw ad 24 EA 3 per structure 

VIJllole Tree 16 EA 1 per structure 

Srrnll Woody Debris 102 CY 13 CY :Jer structure 

Rackihg Material 118 EA i 5 per s tructure 

Sweeper Log Structure 12 EA 1 every 2 channel meanoer wave lengths 

W101e· Tree 12 EA 1 per structure 

Small Woody Debris 35 CY 3 GY per structure 

Racking Material 35 EA 3 per structure 

Channel Spanning Jam 0 EA None 

Log w ilh Rootw ad 0 EA 3 per structure 

Small Woody Debris 0 CY 3 CY per Slrocture 

Racking Material 0 EA 3 per structure 

Wood Habitat Structure 12 EA 1 e:very 2 channel meander wave lengths 

Log w ilh Rootw ad 47 EA ·4 per structure 

Small Woody Debris 35 CY 3 CY per structure 

Racking Material 35 EA 3 per structure 

Tuming Log Structure 4 EA 1 every S channel meander wave lengths 

Log w ilh Rootw ad 16 EA 4 per structure 

Small Woody Debris 12 CY 3 CY per structure 

Racking Material 12 EA 3 per structure 

Boutde:rs 8 EA 2 per structure 

Bae kw ater· Alcove 3 EA No. varies by reach 

Log w ilh Rootw ad 30 EA 10 per AJcove 

Oxbow Backwater Alcove 1 EA No. varies by react\ 

Log w Ith Rootw ad :25 EA 25 per Alcove 

Revegetation jExcludes ReMegetation Associated with Bank Treatments) 
Planting & Seeding 

Planting 

Zone 1 0 EA 10~90 olants per .icre, inte~ded for anually wet areas 

Zone2 667 EA 4840 pants per acre 

Zone 3 527 EA 3825 pants per acre 

Zone4 1,303 EA 1891 pants per acre 

Seeding 

Zone,2. 0. t4 AC 1' w id1h each side of channel: 3.12 pure live seed/AC 

Zone 3 0.14. AC 1''w idtheach side of channel: 3.56 pu.re iive seed/AC 

Zone4 0.69 AC 5' w idlh each side of channel: 19.02 pure live seed/AC Date.- 17:b 2 019 
Desr'qnt1d: JF JY MP 
Drawn: ,IF, ,/);'. MP 
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PROPOSED MEADOW CREEK 
CHANNEL ALIGNMENT - MCIA 

---------------------- ----~- ,.._ ,.._,.. _,,, 
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CHANNEL ALIGNMENT ~ 

~ 
.......... 

LINER LIMITS 

FLOODPlAJN 
BOUNDARY 

NOTES AND ASSUMPTIONS: 

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 
2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LINER, 

WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 
3. SEE LEGEND SHEET G6 
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NOTES AND ASSUMPTIONS: MEADOW CREEK REACH 1D WETLANDS PLANTING PLAN 

I 1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

f 2. FINAL GRADE OF M INE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED 

0 200 0 
i PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LINER, 

t WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 
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EXISTING MD'.DOW CREEK 
CHANNEL ALIGNMENT 

PROPOSED MEADOW CREEK 
TRIBUTARY CHANNEL ALIGNMENT 
SEE MGIC OvERi,J'EW SHEET 
(DRAWING MC1C-1) 

PROPOSED MDIDOW CREEK 
CHANNEL ALIGNMENT 
SEE MCID OvERW[W 
SHEET (DRAWING MCID-1) 

MC 1 E PROPOSED CHANNEL CHARACTER/ST/CS 

REACH ID 
VALLEY LENGTH CHANNEL LENGTH 

SINUOSITY 
VALLEY 

(FT) (FT} SLOPE{%) 

MCIE 2,314 4,164 1.8 o.21) 

MATCHUN[ SHffi MC I [-2 

ODPlAIN WIDTH ---~---~---

MC 1 E PROPOSED STREAM TREATMENTS 
REACH 

SLOPE{%) REACH ID 

0.11 MCIE 

24 STREAM CORRIDOR 
D-13. LINER LIMITS 

PERENNIAL 
CHANNEL LENGTH 

(FT) 
4,164 

NON-PERENNIAL 
CHANNEL LENGTH 

{FT) 
1,112 

I 
I . PROPOSED MEADOW CREEK 

CHANNEL ALIGNMENT Sff 
MC2 O\£RVIEW SHEET 

(DRAWING MC2-1) 

EXISTING PSS WETLAND, TYP 

I 
I 
I 

I , 
I 

I 
I 

I 

PROPOSED MDIDOW CREEK 
CHANNEL ALIGNMENT MC IE 

EXISTING PEM Wm.AND, TYP 

SURFACE WATER 
DIVERSION ABANDONED 

FOLLOWING TSF AND 
DRSF CLOSURE 

NON-PERENNIAL 
SWALE 

---------------,,, 
I 
I 

J 

NOTES AND ASSUMPTIONS: 

I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

TSF DAM AND HANG4R 
1;.,,...--1---1 FLATS DEVELOPMENT 

I 
I 

I 
I 

ROCK STORAGE FACILITY 
(DRSF) 

MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. ANAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED PRE.UM/NARY ANO /MY 

CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LINER, WETLANDS, CHANNEL, AND FLOODP/AIN DESIGNS 

PROGRESSES. 

NON-PERENNIAL STREAMS FROM SURROUNDING AREAS WILL BE ROUTED TO THE PROPOSED MEADOW 

CREEK CHANNEL IN SOME CASES OW:R UNLINED PORTIONS OF THE TSF. 

PROPOSED WET/ANDS ARE NOT SHOWN, SEE SHEETS MCIE-5 AND MCIE-6 FOR WETLAND DrnGN. 
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MATCHLINE SHEET MC 1 E-1 

-----,, _."' .... 

REACH ID 

MCIE 

EXISTING PSS WETlAND, TYP 

----------.. 

MC 1 E PROPOSED CHANNEL CHARACTERISTICS MC 7 A PROPOSED STREAM TREATMENTS 
VALLEY LENGTH CHANNEL LENGTH 

SINUOSITY 
VALLEY REACH 

(FT) (FT) SLOPE{%) SLOPE{%) 

2,314 4,164 1.8 o.21) 0.11 

---
PERENNIAL NON-PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) {FT) 

MCIE 4,164 1,112 

NOTES AND ASSUMPTIONS: 
/. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25· MAJORS, 5' MINORS. 

2. ANAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF AND DRSF IS CONSIDERED PRELIMINARY ANO 

M,\ y CHANGE IN FUTURE DESIGN PHASES AS THE TSF; ORSF; LINER, WETUWDS, CHANNEL, AND 

FLDODPI.AIN DE.SIGN PROGRESSES. 

3. NON-PERENNIAL STREAMS FROM SURROUNDING AREAS WILL BE ROUTED TO THE PROPOSED MEADOW 

• --~ -...:_-~4 - 4 PROPOSED WETIANDS ARE NOT SHOWN. Sff SHEETS MC1E-5 ANO MC1E-6 FOR WET/.ANO DESIGN. 

_;;y F ~, CRffK CHANNEL IN SOME CASES OVER UNLINED PORTIONS OF THE TSF. 
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FLA TS DEVELOPMENT 
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~ 

PROPOSED MEADOW CREEK 
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----------MEANDER WAI/FLENGm----------

STREAMBED 
MATERIAL 

BANK 
TREATMENT, 

TYP 

MEADOW REACH PLAN VIEW 
NTS 

LOW FLOW WA/ER SURFAC£ £W/AT/ON 

1 
FLOODPLAIN £LEVAT10N/ BANKFULL £L£VATION 

,,. -.. _,,, - r 8ANJ(FUU DEPTH 

FLOW rp -.F?' ,.."' _,, -.~ -"' ,_.fl" __ ,,, - R" --fP --l'J> 

POOL LENGTH ----+-- Rlfrl..E 
POOL 

NTRANC 
POOL 

TA/LOUT RffflE 

I------ POOL SPACING --------i 

MEADOW REACH PROFILE 
NTS 

FLOODPLAIN 
SURFACING 

STREAMB£D 
MATERIAL 

UPPER LINER 
TRANSITION LA YER 

BANKFVLL WS 

L LINER ------------E --+-+------__, 

l 

TYP 

fP _A> __ r,. _ 

LINE 

LOWER LINER 
TRANSITION LA YER 
(OPTIONAL) 

FLOODPLAIN 
SURFACING 

i ----A ______ .....,.. TA/LINGS OR 

= E GENERAL FILL 
~ ROCK ARMOR UPPER LINER LOWER LINER TRANSITION 

ROCK ARMOR 
LAYER 

UPPER LINER 
TRANSITION LA YER 

LOWER LINER TRANSITION 
lA YER (OPTlONAL) 

; I.A YER TRANSITION LA '(ER IA rm (OPTIONAL) 

11 POOL SECTION A-A' RIFFLE SECTION 8-B' i 

NOTES 
1. CHANNEL ANO FLOODPLAIN SHALL BE CONSTRUCTED TO THE DIMENSIONS IDENTIFIED IN THE CHANNEL Off/NIT/ON 

TABLES AND AT THE LOCATIONS SHOWN IN INDIVIDUAL REACH OvcRVIEW PLAN SHEETS. 

2. CHANNEL SIZING FOR TYPICAL POOL ANO RIFFLE CROSS SECT!ONS IS BASED ON CHANNEL FORMING (BANKFULL) 

DESIGN FLOW. DETAILED TYPICAL SECTIONS FOR OTHER STREAM HABITAT$ WILL 8£ DE\IELOP[D IN A FUTURE 

DESIGN PHASE. 

3. BANK TREATMENT TYPES AR[ NOT D[PICT[D IN THE TYPICAL POOL AND R/FrL[ S[CTIONS. Sff SHEETS D-1 AND 

D-2 F_DR BANK TREATMENT DUA/LS. 

4. SEE SHEETS D-3 THROUGH 0--10 FOR HABITAT STRUCTURE DETAILS. 

5. HABITAT STRUCTURE SPACING AND ASSOCIAT£D QUANTITIES ARE SUMMARIZED IN !NDiVIDUAL REACH QUANTITY 

SHEETS. 

6. SEE SHffTS 0-1 ANO D-20 FOR PLANTING AND SffO/NG DETAILS ANO PLANTING SCHEDULES. 

7. SEE SHEETS 0-13 Tl-/ROUGH D- 14 FOR TYPICAL FLOODPLAIN CROSS Sf:CTIONS. 

MC J E - MEADOW REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLAN TABLE" 

BANKFULL BANKFIJLL WIDTH/ 
AVERAGE MEANDER MEANDER RADIUS OF AVG 

REACH FLOW WIDTH DEPTH AT WAV£LENGTH BELT CURVATURE POOL FLOODPU.fN 
DEPTH BANKFULL WIDTH SPACING WIDTH (FT) ID (CFS) (FT) RATIO (FT) (FT) (FT) (FT) (FT) 

MCIE fi7 15 9 1.8 1.50-190 II0-1.95 25-!ID 60-1!10 250 

PROF/l£ TABLE 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT} SLOP£ (%) SLOP£(%) 

MCJE 25-115 15-35 37-45 16•4f 

MATERIALS TABLE 

STREAMBED RIFFLE FLOODPU.!N FLOODPU./N 

REACH STREAMB£D MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERIAL FLOODPLAIN SURFACING 
MATERIAL AVG MATERIAL AIIG MATERIAL AVG SURFACING AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS 
(FT) (FT) (FT) (FT) 

MC1E 

NOTES 
1. MATERIALS TABLE TO BE OEVELOP[D IN FUTURE. DESIGN. 

2. STREAMBED MATERIAL TYPES, SI (050 = Xi<"), 52 (D50 = xxj. 53 (05D = XX"). 

3. RIFFLE MATERIAL TYPES: 51, 52, S3, R1 {D50 = XX''.}, R2 {D50 = xx".). 
4. FLOODPLAIN SURFACING MATERIAL TYPES, GROWTH MEDIA, ALGAE; HYOROMULCH, OR NONE. 

SECTIONS TABLE 

S£CT/ON A (FT) B (FT) C (FT) D (FT) E (FT) 

POOi. SECT/ONA -A' 9./J u u .f.5 JS.II 

R/FFLESECTTONB-B' J.J z.z 11.2 2.4 1.5.,f 

_j 

0 
(_!) 

m 
<C 
C -
~ 
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DETAILED QUA/\ITIT/ES 

Item Description 

General 
Mobilization 9nd Demobilization 

Mobilization and De rm b ilizat iOn 

Cofferdams and Dewaterin_g 
COfferdam;, Dew atering. Stream Bypass 

Stonnwater Management 

BMF's aM SV\IPFP 

Site Access 

Stabilized TellJ)orary Access Road 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Flo6dplain Excavation (Cut) 

Placement (Fill) 

Channel Placermnt (Fill) 

Floooplai11 flacement (FillJ 

Engineered strearrbed Materials 

Sorting and Stockpiling 3 

Rock Armoring/ Grade controP 

Ephemeral Swale Channel Material J 

General Fill 

FIiter Material 

TopsoiV'Growth Media 3 

Quantity Units Quantities Assumptions 

1 LS Approximately 10% of cost pre-tax 

5,048 

0 

0 

0 
15,,564 

2'8,926 

13.362 

6S4 

124,838 

0 
23,021 

LS Low cof1l)lexity for water rranagrmnt 

LS 

LS High corrplexity of access 

CV 

CY 

CY 

CY 

CY 4164 LFof new channel; 5.B FT averagestrearrbed thickrless 

CY Includes Engineered Streant>ed Material and Rock Arrroring/Grade Control 

CY 6" thick layer over the liner area 

CV 7172 LF of new channel:O 5 FT gravel thickness: 2' SF XS 

CY 

CY 

CY 12" thickness w ithi11 Liner Area, 

Liner 721 ,552 SF In eludes all rrnteria I and labor 

Site Work • Bank Treatments & Structures 
Bank Treatments 

Bank Treatment A - FESL 4,164 LF Ass.umes 50% of total lengtn of bank treatrrent 

GeoCoir 700 (Coarse Coir ECB) 8.328 LF ,2 soil IJfts: 15-fool roll width 

C125BN (Fine COir ECB) 8,326 LF 2 soil lifts; 15-fool roll width 

1 "x2"xf8" Stake 2.776 EA Dead Stakes 1 per 3 linear feet of bank treatment 

Live Stake 0 EA None 

Brushlayer Live Cutlin.9s 16,656 EA 4 willow cuttings per linear f oot of treatmer,t 

Bank Treatirent B - 12" Brushlayer 1,249 LF Assumes 15% of total length of bank treatment 

BrushJayer Live Cullln!;ls 2,498 EA 2 w illow ouHings per linear foot of treatment 

Slash for Brushlayer 350 CY 0.28 CY per foot 

Bank Treatment C - 6" Brushlayer 1,249 LF Assumes 15% of total length of bank treatment 

Brush layer Live Cuttings '2,498 EA 2 w illo.w cuttings per linear foot of trealmant 

Slash for Brush layer 175 CY 0.14 CY per foot 

Miscellaneous Structures 

COnstructe\1 Riffles 49 EA 2 per channel meander w ave length 

Riffle Material 363 CY No. of riffles x 20' length x 1 O' w idt11: 1 fl thickness 

Energy Dissipation R:Jol 0 EA None 

Boulders 0 EA Based on bankfull width 

Dissipation R>ol Strearroed Material 0 CY Based on bankfull width, length 2x width 

Small Apex Jam 0 EA None 

Foundation Logs 0 EA 1 per structure 

Log w Ith Rootw ad 0 EA 3 per structure 

Log Piles 0 EA 2 per structure 

Small Woody Debris/ Slash 0 CY 3 CY per structure 
I 

Racking I\Aateria I 0 EA 3 per structure 

Toe Log Structure 12 EA 1 every 2 t hannel meander wave lengths-

Fou11datlo11 Logs 0 EA O per structure 

Log With Rootwad 37 EA 3 per structure 

Boulders 0 CY 0 CY per structure 

Small Woody Debris/ Slash 24 CY 2 CY per structure 

Racking Material 24 EA 2 per .structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Structures (Continued) 
Log Floodplain Roughness SJructure 

Log w rth Rootw ad 

Retaining Log 

Ti;Jht Radi6s Jam structure 

Foundation Logs 

Log w rth Rootw ad 

Srrnll. Woody Debris 

Racking Material 

Bend JamStructure 

Foundation Logs 

Log w rth Rootw ad 

IJl;hole Tree 

Srrnll Woody Debris 

Ra.eking Material 

Sweeper Log Struclure 

IJl;hole Tree 

Srrall Woody Debris 

Racking Material 

ChanneJ Spanning Jam 

Log w ijh Rootw ad 

Srrall Woody Debris 

Racking Material 

Wood Habitat Structure 

Log w ijh Rootw acl 

Srrnll Woody Debris 

Racking Material 

Turning Log Structure 

Log w Ith Roolw ad 

Srrall Woody Debris 

Racking Material 

Boulders 

Bae kw ater Alcove 

Log w ~h Rootw acl 

S3 

83 

83 

4 
29 

24 

53 

57 

8 

16 

24 

16 

106 

122 
12 
12 

37 

37 

0 

0 

0 

0 

12 

49 

37 

37 

4 

16 

12 

12 

8 

4 

4.0 

EA 

EA 

1 per 50 linear feet of new channel 

1 per structure 

EA 1 per .structure 

EA 1 every 6 channel meander wave lengths 

EA 3 per structure 

EA 3 per structure 

CY 7 CY per structure 

EA 7 per str11cture 

EA 1 every 3 channel meander wave lengths 

EA i2 per ,structu,re 

EA 3 per structure 

EA 1 per structure 

CY 13 CY per structure 

EA 15 per structure 

EA 1 every 2 i;:hannel meanoer wave lengths 

EA 1 per structure 

CY 3 CY per structure 

EA 3 per struct.ure 

EA None 

EA 3 per strl1cture 

CY 3 CY per structure 

EA 3 per structure 

EA 1 every 2 channel rreapder wave lengths 

EA 4 per structure 

CY 3 CY per structure 

EA 3 per .structure 

EA 1 every 6 <::han·nel rrea nder wave lengths 

EA 4 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA 2 per structure 

EA No, varies by r.each 

EA 1Q per A lcove 

Oxbow Bac~w ater Alcove 2 EA No. varies by reach 

Log with Rootw ad 50 EA 25 per Alcove 

Re vegetation (Exclades Revegetation Associated with Bank Treatments) 
Planting & Seeding 

Planting 

Zone 1 0 EA 10890 plants per acre. intended f or anually wet areas 

Zone2 925 EA 4840 plants per acre 

Zone3 731 EA 3825 plants per acre 

Zone,4 1,808 EA 1891 planls per acre 

Seediog 

Zone2 0.19 AC 1· width each s ide of c,hannel; 3.12 pure live seed/AG 

Zone 3 0.19 AC 1' w idlh each s ioe of channel: 3.56 pure live seed/A C 

Zone 4 0.96 AC 5' w idtl't,each side of channel: 19.02 pure live seed/AC Date.' P,,b 2 019 
Desr'qnt1d: JF JY MP 
Drawn: ,If. JY MP 
Checked: =R~R __ _ 
App roved: 
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NOTES AND ASSUMPTIONS: 
1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, S' MINORS. 
2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LINER, 
WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 
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NOTES AND ASSUMPTIONS: 
1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, S' MINORS. 
2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LINER, 
WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. SEE LEGEND SHEET G6 
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REACH ID 

MC2 

STREAM CORRIDOR ROUGH GRADING DURING 
MINE OPERATIONS VIA SELECTIVE PIACEMENT 

OF ROCK IN FINAL LIFT OF DRSF 
I 

I 
f 
I 
TAILINGS 
STORAGE 
FACILITY (TSF) 

MC2 PROPOSED CHANNEL CHARACTER/ST/CS 

VALLEY LENGTH 
(FT) 

1,656 

\ TSF DAM AND \ 
I HANGAR FLA TS 

I 
DEVELOPMENT ROCK 
STORAGE FACILITY 

,

1 

(DRSF) ! 

CHANNEL LENGTH 
(FT} 

1,108 

SINUOSITY 
VALLEY REACH 

SLOPE{%) SLOPE{%) 

:u o.ao 

PROPOSED MEADOW CREEK 
CHANNEL ALIGNMENT MC2 

0.63 

EXISTING PFO WETLAND, TYP 

MC2 PROPOSED STREAM TREATMENTS 
PERENNIAL NON-PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) {FT) 

Ma 2,108 0 

NOTES AND ASSUMPTIONS: 
/. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF AND DRSF IS CONSIDERED PRELIMINARY AND 

MAY CHANGE IN FUTURE DESIGN PHASES AS THE TSF, DRSF, LINER, WETVWDS, CHANNEL, AND 

noODPLAIN DESIGN PROGRESSES. 

3. NON-PERENNIAL STREAMS FROM SURROUNDING AREAS WILL BE ROUTED TO THE PROPOSED MEADOW 

CREEK CHANNEL IN SOME CASES OVER UNLINED PORTIONS OF THE TSF. 

4. PROPOSED WET/ANDS ARE NOT SHOWN. Sff SHEETS MC2-4 AND MC2-5 FOR WET/AND DESIGN. 
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MEADOW REACH PLAN VIEW 
NTS 

LOW FLOW WATER SURFACE ELEVATION 

M£40ow //£ACHES· 
REACH SLOPES i.£SS TH4N Z% ._,_,. --rp -Fl' -I'<>-"' -Ff> -,,.~F;a-r~- RlffLE CREST. TYP 1 

FWOOPIAIN ELEVATION/ 8ANKFVLL ELEV(J,TION 

"' _,, -~ "' -"' r B4NKFULJ. DEPTH 

FLOW -"' ._.."" --/'P -w --"' ._,,,,, .__,.. _,.. -"' -"' 

ROCK ARMOR 
I.AYER ,__ ____ POOL SPACING -----~ 

--- ' 

DMLOPM[NT 
ROCK 

L/NfR Ti?ANS/f/0 
/AYER 

MEADOW REACH PROFILE 

STREAMBED 
MATERIAL 

BANKFULl 

NTS 

------A--------+-+-<"' 
t---------- E ---1--f--------i 

ROCK ARMOR TOP LINER 
!AYER TRANSITION LAYER ROCK 

FLOODPLAIN 
SURFACING 

LINER 

B4NKFVLL WS 

------------E----+f-------
ROCK ARMOR 
LAYER 

LINER TRANSITION 
LAYERS 

i POOL SECTION A-A' RIFFLE SECTION 8-8' 

RIFFLE 
MATERIAL, TYP 

Pv_FP_fPo_ 

NOTES 
I. CHANNEL AND FLOODPLAIN SHALL BE CONSTRUCTED TO THE 0/MENSIONS IDENTIFIED IN THE CHANNEL Off/NIT/ON 

TABLES AND AT THE LO(;AT/ONS SHOWN IN INDIVIDUAL REACH OvFRv/EW PLAN SHEETS. 

2. CHANNEL SIZING FOR TYPICAL POOL AND RIFFLE CROSS SECTIONS IS BASED ON CHANNEL FORMING (BANKFULL) 

DESIGN fl.OW. DETAILED TYPICAL SECTIONS FOR OTHER STREAM HABITATS WILL BE DEVELOPED IN A FUTURE: 

DESIGN PHASE. 

3. BANK TREATMENT TYPES ARE NOT DEPICTED IN TH£ TYPICAL POOL ANO RIFFLE SECTIONS. SEE SHEETS D-1 ANO 

D-2 FOR BANK TREATMENT DETAILS. 

4. SEE SHEETS D-3 THROUGH 0- 10 FOR HABITAT STRUCTURE DETAILS. 

5. HABITAT STRUCTURE: SPACING AND ASSOCIATED QUANTr{lES ARE SUMMARIZED .IN INDIVIDUAL REACH QUANTITY 

SHEETS. 

6. SEE SHffTS D-1 AND D-ZO F'OR PLANTING' AND SEWING DITA/LS ANO PLANTING SCHEDULES. 

7. SEE SHEETS D-13 THROUGH 0- I 4 FOR TYPICAL FLOODPLAIN CROSS SECTIONS. 

MC2 MEADOW REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLANT TABLE 

BANKFULL BANKFIJLL WIDTH/ 
AVERAGE MEANDER MEANDER RADIUS OF AVG 

REACH FLOW WIDTH DEPTH AT WAVELENGTH BELT CURVATURE POOL FLOODPLAIN 
DEPTH BANKFULL WIDT/-/ SPACING WIDTH (FT) ID (CFS) (FT) RATIO (FT) (FT) (FT) (FT) (FT) 

MC2 84 14 lO 1.4 BS-175 70-135 :l/J-85 SS-175 l7D 

PROFILE TABLE 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT) SLOPE (%) SLOPE(%) 

Ma 25-160 15-35 31-45 16-.37 

MATERIALS TABLE 

STREAMBED RIFFLE FLOODPLAIN FLOODPLAIN 

REACH STREAMB£D MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERIAL FLOODPLAIN SURFACING 
MATERIAL AVG MATERIAL AIIG MATERIAL AVG SURFACING AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS 
(FT) (FT) (FT) (FT) 

MC2 

NOTES 
1. MATERIALS TABLE TO BE DEVELOPEO IN nJTURE. DESIGN. 

2. STREAMBEO MATERIAL TYPES: SI (050 = Xi<"). 52 (D50 = xxj. S3 (050 = XX"). 

3. RIFFLE MATERIAL TYPES: S1, S2, S3, R1 {D50 = XX''.}, R2 {D50 = xx".). 
4. FLOODPLAIN SURFACING MATERIAL TYPES: GROWTH MEDIA, ALGAE; HYOROMULCH, OR NONE. 

SECTIONS TABLE 

SECTION A (FT) B {FT) C (FT) D (FT) E {FT) 

POOi. SECTIONA -A' 7.JJ n SJ 3.5 J5.5 

R/FFLESECTTONB-B' 2.1 (1 ILS J.O 14.1 

_j 

0 
(_!) 

m 
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DETAILED QUA/\ITITIES 

Item Description 

General 
Mobilization and Demobilization 

Motiilizafon and Demobilization 

Cofferdams and Dewaterfng 
Cofferdams. Dew ate ring, Stream Bypass 

Stormwater Management 

BrvP.s and S\/1/FPP 

Site Access 

Stabijized Terwora ry Access Road 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain Excavation (Cut) 

Placement {Fi ll) 

Channel A.acement (Fill) 

Floodplain Aacerre nt (FIIQ 

Engineered Strearrt>ed Material 1 

Sorting and Slockplling 3 

Rock-Arrmrir1g/ Grade control ~ 

Epnerr:eral Swale Channel M.terlal 

General Fill 

Fiher Material 

·Topsoil/ Growth Me.dia ' 

Quantity Units Quantities Assumptions 

1 LS Approximately 10% of cosl pre-tax 

Q 

0 

0 

11.093 

5,563 

18,003 

7,901 

LS Low con-.:ilextty forw·ater managment 

LS 

LS High COfllllexrty of access 

C'( 

CY 

CY 

CY 

CY 2108 LF of new channel; 4.4 FT average sire armed thickness 

CY Includes Engineered Strearrt>ed Material and Rock Arrmring/Grade Control 
CY (1) grade control structure; floodplain width x 30' x max scour depth 

CY 

CY 

CY 

CY 12" thickness w rttlirt Liner Area 

Liner 243,045 SF Includes alt rmterial and labor 

Site Work - Ba_nk Treatments & Structures 
Bank Treatments 

Bank. Treatment A - FESL 2,108 LF Assumes 50% of total length of bank treatment 

GeoCoir 700 (Coarse Colr ECB) 4.216 LF 2 soil lifts: 15-foot roll width 

Cl 25BN (Fine Coir ECB) 4,216 LF 2 soii lifts.; 1'5-foot roll width 

1"x2"x18" Stake 1;405" EA Dead Stakes 1 per 3 linear feet of bank treatment 

Live Stake ¢ EA None 

Brushlayer Live cuttings 8,432 EA 4 willow cuttings per linear foot of treatment 

Bank Treatment B- 12" Brushlayer 632 LF Assumes 15% of total length of bank treatment 

Brustilayer Live Cuttings 1.265 EA 2 w lllow cuttings per linear fo.ol of treatmenf 

Slash lo( Brushlayer 177 CY 0.28 CY per foot 

Bank Treatment C - 6" Brushlayer 6$2 LF Assumes 15% of total length of bank treatrrent 

Brushlayer Live Cuttings 1,265 EA 2 willow cuitings per linear foot of t reatment 

Slash for Brushlayer 89 CY 0_14 CY per ioot 

Miscellaneous Structures 

Constructed Riffles. 27 EA 2 per channel meander wave length 

Riffle Material 203 CY No. of riffles x 20' length x 10'wi::lth; 1ft thickness 

Energy O,Ss lpation Poot 0 EA None 

Boulders 0 EA Based on bankfull width 

Dissipation F\Jol Strearrbed Material 0 CY Based on bankfuil w idlh, length 2x width 

SrnallApex Jam 0 EA None 

Foundation Logs 0 EA i per structure 

Log with Rootw ad 0 EA 3 per structure 

Log Piles 9 EA 2 per structure 

Small woody Debris/ Slash 0 CY 3 CY per structure 
I 

Racking Matertal 0 EA 3 per structure 

Toe Log structure 7 EA 1 every 2 channel meander wave lengths 

Foundation Logs 0 EA O per structure 

Log w rth Rootw ad 21 EA 3 per structure 

Boulders 0 CY 0 CY per structure 

Sm3II woody Debris/ Slash t4 CY 2 CY per structure 

Racking Material 14 EA 2 per structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Str·uctures (Continued) 

!-og Floodplain Roughness Structure 42 EA 1 per 50 linear f eet of ne_w channel 

Log w ith RooJw ad 42 EA 1 per structure 

Retaining Log 42 EA 1 per structure 

Tight Radius Jam Structure 2 EA 1 every 6 channel rreantler wave lengths 

Foundation Logs 16 EA 3 per structme 

Log with Rootw ad 14 EA 3 per structure 

Srrall Woody Debris 30 CY 7 CY per structure 

Racking Material 32 EA 7 per S!(ucture 

Bend Jam Structure 5 EA 1 every 3 channel meander wave lengths 

Foundation Logs· 9 EA 2 per structure 

Log w ith Rootw ad 14 EA 3 per structure 

Whole Tree 9 EA 1 per structure 

Srrall 1/Voody Debris 60 CY 13 CY per structure 

Racking Materia I 69 EA 15 per structure 

sw eeper Log Structure T EA 1 every 2 channel rreander wave lengths 

Whole Tree 7 EA 1 per structure 

Srrajl Woody Debris 21 CY 3 CY per·struc!ure 

Racking Material 21 EA 3 per s.tructu re 
Channel Spanning Jam 0 EA None 

log with Rootw ad 0 EA 3 per structure 

Srrall Woody Debris 0 CY 3 CY per structure 

Racking Material O' EA 3 per structure 

Wood Habitat Structure 7 EA 1 every 2 channel ra:ander wave lengths 

Log with Rootw ad 27 EA 4 per structure 

Srrall Woody Debrts 21 CY 3 CY p.er structure 

Racking Materia I 21 EA 3 per structure 

Turning Log Structure 2 EA 1 every 6 channel rreander wave lengths 

Log w rth Rootw ad 9 EA 4 per structure 

Srrall Woody Debris 7 CY 3 CY per structure 

Racking Material 7 EA 3 per structure 

Boulders s EA 2 per structure 

Bacl<W ater Alcove 4 EA No. varies by reach 

Log w ltti Rootw ad 40 EA 10 per Alcove 

Oxbow Backwater Alcove 2 EA No, varies by reach 

Log with Rootw ad 50 EA 25 per Alcove 

Revegetation (ExcludesRevegetation Associated with Bank Treatments) 
Planting & Seeding 

Aanting 

Zone-1 0 EA 10890 plants per acre. intended for anually wet areas 

Zone2 468 EA 4840 plants per acre 

Zon.e3 ~70 EA 382.5 plants per acre 

Zone4 915 EA 1891 plants per acre 

Seeding 

zone2 0_10 AC 11 width each side of channel; 3.12 pure live seed/AC 

Zone '3. 0.10 AC 1' w 'idth each side of channel: 3.56 pure live seed/AC 

Zone4 0.48 AC 5' width each side of channel; 19.02 pure live seed/AC Date.' P,,b 2 019 
Desr'qnt1d: JF JY MP 
Drawn: ,If. JY, MP 
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PROPOSED MEADOW CREEK 
CHANNEL ALIGNMENT - MC IE 

MINE OPERATION TSF 
DISTURBANCE UM/TS \ 

\ 

TAILINGS STORAGE 
FACIUTY (TSF} 
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/1 CENTERLINE 
/ OF TSF DAI.I 

I 
I 

LINER LIMITS 

FLOODPVJN 
BOUNDARY 

PROPOSED MEADOW CREEK 
CHANNEL ALIGNMENT - MC2 

NOTES AND ASSUMPTIONS: 

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 
2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF AND DRSF IS 

CONSIDERED PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS 
THE TSF, DRSF, LINER, WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN 
PROGRESSES. 

3. SEE LEGEND SHEET G6 

MEADOW CREEK REACH 2 WETLANDS OVERVIEW PLAN 
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PROPOSED MEADOW CREEK 
CHANNEL ALIGNMENT - MC IE 

\ 

TAILINGS STORAGE 
FACILITY (TSF} 

CENTERLINE 
OF TSF DAM 

LINER LIMITS 

PROPOSED MEADOW CREEK 
CHANNEL ALIGNMENT - MC2 

MEADOW CREEK REACH 2 WETLANDS PLANTING PLAN 

~~~ 

\ 

NOTES AND ASSUMPTIONS: 

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 
2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF AND DRSF IS 

CONSIDERED PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS 
THE TSF, DRSF, LINER, WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN 
PROGRESSES. 

3. SEE LEGEND SHEET G6 
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DETAILED QUA/\ITIT/ES 

Item Description Quantity Units 

General 
Mobilization and Demobilization 

Mobilization and Demobilization 

Cofferdams and Dewatering 

Cdfferdams. Dew atering, Stream Bypass 

Stonnwater Management 
BMPs and SWFPP 

Sife Access 
Stabilized Terrvorary Access Road 

Site Work - Earthwork 
Excavation {Cut) 

Channel Excavation (Cut) 

Floodplain Excavation (Cut) 

Placement {Fill) 
Channel Placement (Fili) 

Floodplain Placerrent (FilO 

Engineered Streairved rv1aterial c, 

Sorting .ind Stockpiling 3 

Rock Arrrorfng/ Grade control 3 

Ephemeral Swale Channel Material 

General Fill 

Fiher Materia I 

1opsoiV Grow th 11/iedia 

Liner 

0 

0 

0 
0 

4,343 

20,026 

15,684 

0 

4,732 

10.545 

1,689 

71 ,H9 

Site Work - Bank Treatments & Structures 
Bank Treatments 

Bank Tre.atment A - FESL 0 

GeoCoir 700 (Coarse Coir ECB) 0 
C12SBN (Fine Coir ECB) 0 

1"x2"x18" Stake, 0 

Live. Slake 0 
Brush layer Live Cuttings 0 

Bank Treatment B • 12" Brushlaye( 0 
Brushlay'er Live Cuttings 0 
Slash to( Brushlayer 0 

Bank Treatment C- 6" Brushlayer 0 

Brushlayer Live Cuttings (J 

Slash for Brushlayer (j 

Miscellaneous Structures 

Cons.tructed Riffles 0 
Riffle rv1aterial 0 

Energy Dissipation Pool 0 
Boulders 0 
Di:rsipation Pool Strearrbed Material .0 

SrrallApex Jam 0 

Foundation Logs 0 

Log with Rootw ad 0 

Log Piles. 0 
Small Woody Debris/ Slash 0 

I 
Racking Material 0 

Toe Log structure 0 

Foundation Lo.gs 0 
Log with Rootw aCil 0 

Boulders ·o 
Small Woody Debris/ Slash 0 

Racking Material 0 

LS 

[.S 

LS 

LS 

CY 
CY 

CY 

CY 

CY 

CY 

CY 

CY 
CY 

CY 

CY 

SF 

LF 

LF 

LF 

EA 

EA 

EA 

LF 

EA 

CY 

LF 

EA 
CY 

EA 
CY 

EA 
EA 

CY 

EA 

EA 
EA 

EA 

CY 

EA 

EA 

EA 
EA 

CY 

CY 

EA 

Quantities Assumptions 

Approxi(IBtely 10% of cost pre-tax 

Low corrplexrty for water managment 

Hlgt) corrplexrty of access 

XS area of riprap Chute times chute length: 225 sq. ft. x 1693 ft 

Includes Engineered Streambed Material and Rock Amor Ing/Grade Control 
(2) grade control structures; floodplain w 1dlh x 30' x rrax scour depth 

12" thickness w ~hin Llner Area 

Includes all material and labor 

Assumes 0% of total length of banldreatmenl 

2 soil lifts: 15-foot roll width 

2 soil lifts; 15-foot roll w i<lth 

Dead Stakes 1 per 3 linear feet of bank treatment 

None 

4 willow cuttings per lfnear foot of treatment 

A ssuires 0% of total length of bank treatment 

2 willow cuttings per linear foot of treatment 

o .28 CY per toot 

Assumes· 0% of total length of bank-treahreni 

2 willow cuttings. per linear foot of treatmenl 

0.14 CY per foot 

None 

No. of riffles x 20· length x 10' w i<lth: 1 rt tnickness 

None 

Based on ban kf ull w idth 

Based on bankfullw idth. length 2x width 

None 

1 per structure 
3 per structure 

2 per structure 

3 CY per structure 

3 per structure 

None 

O per structure 

3 per s.tr.ucture' 

O CY per structure 

2 CY per structure 

2 per structure 

I 

Item Description Quantity Units Quantities Assumptions 

Misc.ellaneous Structures (Continued) 
Log Floodplain .Roughness Strucrure 

Log with Rootwad 

Retai/l ing Log 

,ight Radius Jam Structure 

Foundation Logs 

Log w rth Rootw ad 

Srrnll Woody Debris 

Racking Material 

Bend Jam Structure 

Fo1mdalion Logs 

Log w lth Rootw ad 

Wlole Tree 

Srrnll Woody Debris 

Racking Material 

Sweeper Log Structure 

wiote Tree 

Srrnll Woody Debris 

Racking rv1aterial 

Channel Spanning Jam 

Log with Rootw ad 

Small \/Voody Debris 

Racking rv1aterial 

V\iood Habitat Structure 

Log w ith Rootw ad 

SrrnJI Woody Debris 

Racking rv1aterlal 

Turning Log Structure 

Log w ith Rootw ad 

Srrall \/Voody Debris 

Racking Material 

Boulders 

Backwater Alcove 

Log w tth Roolw as! 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

a 
0 

0 

0 

0 

0 

0 

0 

Q 

0 

0 

0 

EA None 

EA 1 per structure 

EA 1 per structure 

EA None 

EA 3 per structure 

EA 3 per structure 

CY 7 CY per structure 

EA 7 per structure 

EA None 

EA 2 per structure 

EA 3 per structure 

EA 1 per sfructure 

CY 13 CY per structure 

EA 15 per structure 

EA None 

EA 1 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA None 

EA 3 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA None 

EA 4 per structure 

CY 3 CY per structure 

EA '3 per structure 

EA None 

EA 4 per structure 

CY 3 CY per structure 

EA ,3 per structure 

EA 2 per structure 

EA None 

EA 10 per Alcove 

Oxbow Backwater Alcove o EA None 

Log w tth Rootw ad 0 EA 25 per A !cove 

Revegetation (Excludes Revegetation Associated with Bank Treatments) 
Planting & Seeding 

Planting 

Zone 1 0 EA 10890 plants per acre, intended for anually wet areas 

Z:one2 376 EA 4840 plants per acre 

Zone 3 297 EA 3825 plants per a ere 

Zone 4 1,102 EA 1891 plants per acre 

Seeding 

Zone 2 0.08 AC 1' w 1dth each side of channel; ,3.12 pure live seed/AC 

Zone 3 0.08 AC 1' w ldth each side of channel; 3.56 pure live seed/AC 

Zone 4 0.58 AC 7.5' w ldth each soe of channel; 19.02 pure.live seed/AC Date: 17:b 2 019 
Desr'qnt1d: JF JY MP 
Drawn: ,IF, ,/);'. MP 
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MC4 PROPOSED CHANNEL CHARACTER/ST/CS 

REACH ID 
VALLEY LENGTH CHANNEL LENGTH 

(FT) (FT} SINUOSITY 
VALLEY REACH 

SLOPE {%) SLOPE {%) 

2,&13 1.5 2.3f 1.58 

MC4 PROPOSED STREAM TREATMENTS 
PERENNIAL NON-PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

MDI 2,843 180 

0 

HANGAR FIATS PIT DIVERSION 
{150' STREAM CHANNEL AND 
CORRIDOR) AB4NDONED 
FOLLOWING HANGAR FLA TS PIT 
CLOSURE 

PROPOSED MDIDOW CREEK 
D/Vt:RSION CHANNEL ALIGNMENT 

Sff MC5D O\IFRVIEW SHEET 
{DRAWING MC5D-1) 

200 

PROPOSED ff MEADOW 
CREEK (BLOWOUT CREEK) 
CHANNEL ALIGNMENT 
SEE BC3 OllERVIEW 
SHEET (DRAWING BCJ-1} 

400 
Feet 

C 
_j 

D 
CJ 
m 
<C 
C -:E 

Date: ceb 2019 
Desiqned: ,IF. JY. MP 
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..,._ ________ MEANDER WAVELENGTH -------------i NOTES 
I. CHAfiNr:L AND FLOODPLAIN SHALL BE CONSTRUCTED TO THE DIMENSIONS IDENTIFTED IN THE CHANNEL DEFINITION 

I 

STREAMBED OR 
NATIVE MATERIAL 

® BANI( 
TREATMENT. l 

TYP 

Rim£ CREST J 
MEADOW REACH PLAN VIEW 
NTS 

TABLE:s AND AT THE LOCATIONS SHOWN IN INDIVIDUAL REACH OVERVIEW PLAN SHEETS. 

2. CHANNEL SIZING FDR TYPICAL POOL AND RIFFLE CROSS SECTIONS IS BASED ON CHANNEL FORMING (BANKFULL) 

DESIGN FLOW. DETAILED TYPICAL SECTIONS FOR OTHER STREAM HABIT.4 TS WILL BE DNELOPED IN A FUTURE 

DESIGN PHASE. 

3. BANK TREATMENT TYPE:s ARE NOT DEP/CTW IN THE TYPICAL POOL AND RIFFLE S£CTIONS. SEE SHEETS D- 1 AND 

D- 2 FOR BANK TREATMENT DETAILS. 

4. SIT SHEETS D-3 THROUGH D- 10 FDR HABITAT STRUCTUR£ DETAILS. 

5. HABITAT STRUCTURE SPACING AND ASSOCIAT£D QUANT/TIES AR£ SUMMARIZED IN lf>/DIV/DUAL REACH QUANTITY 

SHEETS. 

6. Sff SHEETS D- 1 AND 0- 20 FOR PLANTING AND SEEDING DETAILS AND PLANTING SCHEDULES. 

7. SEE SHEETS D- 13 THROUGH D- 14 FOR TYPICAL FLOODPLAIN CROSS SECTIONS. 

MC4 MEADOW REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLAN TABLE" 

BANKFULL BANKFIJLL WIDTH/ 
AVERAGE MEANDER MEANDER RADIUS OF AVG 

REACH FLOW WIDTH DEPTH AT WAVELENGTH BELT CURVATURE POOL FLOODPU.IN 
DEPTH BANKFULL WIDTH SPACING WIDTH (FT) ID (CFS) (FT) RATIO (FT) {FT) (FT) (FT) (FT) 

MOf B!J 16 14 LJ lli- ZOD ll5- J21J 25-!IS 6S -ZOO 120-240 

LOW FLOW WATER SURFACE ELEVATION 

1 
FLOODPLAIN ELEVATION/ BANKFULL ELEVATION 

RIFFLE CREST, TYP 

POOL LENGTH 

BANKFVLL WS 

PROF!l£ TABLE 

/Ill_ ,., _.""' .. ,,. ~ R' -."" - ~ .-. tp .- r BANKFULL DEPTH 

fl' -. .... _ ,,. ___ ll' _~-
rp _ F1' __ ,.. _Fl"_""_l'l'_"' _"'_"' __ 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT) SLOPE (%) SLOPE(%) 

IIIDf 25- 115 15-40 ilS-45 18 - 42 

f------ POOL SPACING ------; 
MATERIALS TABLE 

STREAMBED RIFFLE FLOODPU.1/11 

MEADOW REACH PROFILE 
NTS 

REACH STREAMBED MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERIAL 
MATERIAL AVG MATERIAL AIIG MATERIAL AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS 
(FT) (FT) (FT) 

MC4 

NOTES 
1. MATERIALS TABLE TO BE DEVELOPW IN nJTURE. DESIGN. 

FLOODPLAIN SURFACING FLOODPLAIN SURFACING 2. STREAMBED MATERIAL TYPES: 5 1 (D5D = Xi<"), 52 (D50 = XX';), S3 (D50 = XX"). STREAM8£/) OR 
NATIVE MATERIAL 

3. RIFFLE MATERIAL TYPES: S1, 52, S3, R1 {D50 = XX".}, R2 {D50 = xx".). 

~=--r-------1 - 7 -~~~VF~v»is""°----=~iiW-~W'4. FLOODPLAIN SURFACING MATERIAL TYPES, GROWTH MW /A, ALGAE; HYDROMULCH, OR NONE. 

BANKFVL.L IY.S 

SECTIONS TABLE 

SECTION A (FT) B {FT) C (FT) D {FT) £ (FT) F (FT) G- (FT) 

POOi. SECTION A -A' 3.4 !J.O 6.8 5.7 6.8 !J.4 4.6 

R/FFLESECTTONB-8' 1.8 6.0 0.6 Lt! 16.1 

FLOODPU.IN 
FLOODPLAIN SURFACING 
SURFACING AVG 

TYPE THICKNESS 
(FT) 

H (FT) 

1S.8 

POOL SECTION A-A' RIFFLE SECTION B-B' 
NTS NTS 

_j 

0 
(!J 

m 
<C 
C -
~ 
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DETAILED QUA/\ITITIES 

Item Description Quantity Units 

General 
Mobilization and Demobilization 

Mobilization and Derro.bilizatiDn 

Cofferdams and Dewatering 
couerdam;, Dew ate ring. Stream Bypass 

Stonnwater Management 

BMPs and SWFFP 

Site Access 
Stabilized Terrporary Access Road 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain ExcavaUon (Cul} 

Placement (Fill) 

Ch;mnel Placell'l!nt (Fil9 

Floooplain Placenient (fill) 

Engineered strearmed Material 

Sorting and Stm;kpiting 3 

RockArrroringl Grade control 

Epherreral Swale Channel Material 

General Fill 

FIiter Material 

TopsoiV Gr,ow th Media 

Liner 

1 

1 

1 

1 

9,923 

201139 

0 

0 

7,'719 

0 

0 

13 

5,216 

0 

20,139 

0 

Site Work • Bank Treatments & Structures 
Bank Treatments 

Bank Treatrrent A - FESL 2,843 

GeoCoir 700 (Coarse Coir ECB) 5.686 

C125BN (Fine COir ECB) 5,686 

1"x2"x18" Stake 1,895 

Live Stake 0 

Brus)llayer UVe CuttinJJs 11,872 

Bank Treatrrent B - 12" Brushlayer 853 

Brushlayer Live Cuttings 1,706 

Slash for Brushlayer 239 

Bank Treatment C- 6" Brushlayer 853 

Brush layer Live Cuttings i ,706 

Slash for Brushlayer 119 

Miscellaneous Structures 

Constructet;I Riffles 3,2 
Riffle Mate rial 237 

Energy Oissipation Pool Q 

Boulders 0 

Dissipation Fbol StreantJed Material 0 

sirnn Apex Jani 0 

Foundation Logs 0 

Log w Ith Rootw ad 0 

Log Piles 0 

Small woody Debris/ Slash 0 
I 

Racking l\llalerlal 0 

Toe LO!J Structure B 

Fou noation Logs 0 

Log w ~h Rootw ad 24 

Boulders Q 
Small Woody Debris[ Slash 16 

RackinlJ Material 16 

LS 

Ls 

Ls 

LS 

CY 

CY 

CY 

CY 

CY 

CY 

CY 
CY 

CY 

CY 

Cl' 

SF 

LF 

LF 

LF 

EA 

EA 

EA 

LF 

EA 

CY 
LF 

EA 

CY 

EA 
CY 

EA 
EA 

CY 

EA 

EA 
EA 

EA 

CY 

EA 

EA 

EA 
EA, 

CY 

CY 

EA 

Quantities Assumptions 

Approximately 10% of cost pre-tax 

l\i1ediu m corrplexity for water managrnenl 

Low corrplex~y of access 

2843 LF of new channel; 4.55 FT average slr.earrved thick11 ess 

180 LF of new channet 0.5 FT gravel thickness; 2' SF XS area 

12" thickness w itllin Liner Area 

Assumes 50% of total lengltl of bank treatment 

2 soil lifts: tS-foot rollw1dth 

2 soil lifts: 15-foot rollw idU1 

Dead Stakes 1 per 3 linear feet of bank treatment 

None 

4 w 111ow cuttings per linear foot of tre.atn-ent 

Assumes 15% of total' length of bank treatment 

2 willow cuttings per flnear foot of tre;itment 

0.28 CY per foot 

Assumes 15% of total length of bank treatlrent 

2 willow cuttings per linear foot of 'treatment 

0.14 ·cy per foot 

2 per channel 1reander wave length 

No. of riffles x 20· length x 1 O' width; 1 ft thickness 

None 

Based on bankfull width 

Based on bankfull width. length 2x width 

None 

1 per structure 
3 per struclure 

2 per structure 

3 CY per structure 

3 per structure 

1 every 2 channel lll'Jander wave lengths-

0 per structure 

3 p.er structure 

O CY per st rue tu re 

2 CY per structure 

2 per structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Structures (Continued) 

Log Floodplain Roughness Structure 57 EA 1 per 50 tinear feet of new chanl)~I 

Log with Rootw ad 57 EA 1 per structure 

Retaining Log 57 EA 1 per structure 

Tight Radius Jam Structure 2 EA i every 8 channel rreander wave lengths 

Foundation Logs 14 EA 3 per structure 

Log with Rootwlld 12 EA 3 per structure 

Small Woody Debris 26 CY 7 CY per structure 

Racl<ing Material 28 EA 7 per slructure 

Bend .JamStructure 4 EA 1 every 4 channel meander wave lengths 

Foun·da\ion Logs 8 EA 2 per structure 

Log with Rootwad ·12 EA 3 per structure 

11\otlole TI'ee 8 EA 1 per structure 

Small Woody Debrs 52 CY 13 CY per structure 

Raci\ing Material 60 EA 15 per structure 

Sweeper Log Structure 8 EA 1 every 2 channel rreander wave lengths 

Vv11ole Tree 8 EA 1 per str,ucture 

Small Woody Debrs 24 CY 3 CY per structure 

Racking Material 24 EA 3 per structure 

Channel Spanning Jarn 0 EA None 

Log with Roolwad 0 EA 3 per structure 

Smalr'Woody Debr~ 0 CY 3 CY per structure 

Racking Material D EA 3 per structure 

Wood Habitat Structure 4 EA 1 every 4 channel rneander wave lengths 

Logwi!h Rootwacl 16 EA 4 per structure 

Small Woody Debrs 12 CY 3 CY per structure 

Racking Material 12 EA 3 per structure 

Turning Log Structure 2 EA 1 every 8 channel rreander wave lengths 

Log with Rootwacl 8 EA 4 per structure 

Small Woody Debrs 6 OY 3 CY per structure 

Ra·cking Material 6 EA 3 per structure 

Boulders 4 EA 2 per structure 

Bae kw ater Alcove 2 EA No. varies tJy reaCti 

Log with Rootw ad 20 EA 10 per Alcove 

Oxbow Backwater Alcove 2 EA No. varies by reach 

Log with Roolw ad 50 EA 25 per Alcove 

Re vegetation (Excludes Reve.getation Associated with Bank Treatments) 
Planting & Seeding 

Planting 

Zone 1 0 EA 10890 plants per acre, intendeo for anually wet areas 

zone' 2 632 EA 4840 plants per acre 

Zone 3 499 EA 3-825 plants per acre 

Zone 4 1,234 EA 1891 plants per acre 

seeding 

Zone 2 0.13 AC 1· width each side of channel: 3,12 pure iive seed/AC 

Zone 3 0.13 AC 1· w klth each side of channel: 3.56 pure live seed/AC 

Zone 4 0.65 AC 5' width each side of channel; 19.02 pure live seed!AC 
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i NOTES AND ASSUMPTIONS: 
MEADOW CREEK REACH 4 WETLANDS PLANTING PLAN 

I 
i ;, 
~ 

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 
2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON DRSF IS CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE DRSF, LINER, 
WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. SEE LEGEND SHEET G6 
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1· ~ 5000' 

NOTES AND ASSUMPTIONS: 
1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25 ' MAJORS, 5 ' M INORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE INCLUDING DRSF A ND 

HANGAR FLATS PIT IS CONSIDERED PRELIMINARY A ND MAY CHANGE IN FUTURE 

DESIGN PHASES AS THE DRSF, HANGAR FLATS PIT, LINER, WETLANDS, CHANNEL, 

AND FLOODPLAIN DESIGN PROGRESSES. 

3. SEE LEGEND SHEET G6. 
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MC5 PROPOSED CHANNEL CHARACTER/ST/CS 

REACH ID 
VALLEY LENGTH CHANNEL LENGTH 

SINUOSITY 
VALLEY 

(FT) (FT} SLOPE{%) 

MC5 1H5 450 1.3 o.58 

MC5 PROPOSED STREAM TREATMENTS 
REACH 

SLOPE{%) 

PERENNIAL NON-PERENNIAL 
REACH ID CHANNEL LENGTH CHANNEL LENGTH 

(FT) {FT) 
OM 

MCS 450 0 

'I ~ t -:s - ~ -·~~~~~~~§ =---= 
---~~ I - ~ ,-.._ -·:=.. -_ - ~ -\. 

~~o 

i ·- --- ~ 
- ..,__ ~ . ___,.., 
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.... ..... , 

TIie PROPOSED FWODPlAIN 
'J.!!!.lf!_._}~ISTINC FWODPlA!!!.,,_ _ -.... . 

r-~?----- -~--::::. 

NOTES AND ASSUMPTIONS: 

-- - -. ---- -- --- -
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EXISTING MEA.DOW CREEK 
CHANNEL ALIGNMENT 
Sff MC6 OV.:RV/EW SHITT 

_ -(DRAWING MC6-1} 

1. MINE CLOSURE GROUND SURPACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. f"INAL GRADE OF MINE CLOSUff GROUND SURPACE INCLUDING HANGAR PLATS PIT 15 CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN P/-IASES AS THE HANGAR Fi.ATS PIT, WU/ANDS, 

CHANNEL, AND FLOODPLAIN DE5/GN PROCRE5SE5. 

J. HANGAR Fi.ATS PIT POOL DESIGN WA TER SURPACE ELEVATION TO BE DETERMINED AS THE CHANNEL AND 

FLOOOPI.AIN DESIGN PROGRESSES. 

4. NON-PERENNIAL STREAMS FROM SURROUNDING AREAS WILL BE ROUTED TO THE MD1DOW CREEK 

DIV.:RSION CHANNEL, PROPOSED MDIDOW CREEK CHANNEL, OR HANGAR Fl.ATS PIT I.AKE FOLLOWING 

CLOSURE. 

MEADOW CREEK REACH 5 RESTORATION REACH 
0 200 400 

Feet SITE OVERVIEW PLAN 
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D 
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,__ ________ MEANDER WAVELENGTH _________ ___, 

BANK (123\ 
TR'EATMENT. ~ o> 

TYP <' 

MEADOW REACH PLAN VIEW 
NTS 

LOW FLOW WA/cR SURFACE ELEVATION 

A~oow flEAClf[S 
~Cl/ SLOPES (tss TH4N r 

FP -Pf> 111-.rP -~ .:.fl' -Fi"'_,.. -f'II _,,_ 1 
FLOODPLAIN ELEVATION/ BANKFULL HEVATION 

RIFFff CREST, TYP 

r 
BANKFULL DEPTH 

'fl -F'P __ ,.,,. 11-.,,. -f')I -i:p -FP -ti" 

l 
RIFFLE CREST 

FP~R"-~~~~~-•-,,.-~~ fl" -~ -1'1? 11-.FP - ~ -rp -A"--. 

STREAMBED OR 
NATIVE MATERIAL 

STREAMBED OR 
NATIVE MATERIAL 

POOL LENGTH 

BANl(FULL WS 

i----- POOL SPACING -------1 

MEADOW REACH PROFILE 
NTS 

FLOODPLAIN SURFACING STR.£4MBED OR 
NA TfVE MA TE.RIAL 

Rim£ 
MATERIAL, TYP 

NATIVE 
MAlcR/AL 

FLOODPLAIN SURFACING 

BANKFULL WS 

NOTES 
1. CHANNEL AND FLOOOPIAIN SHALL BE CONSTRUCTED TO THE DIMENSIONS IDENTIFIED IN THE CHANNEL DEFINITION 

TABLES AND AT THE LOCATIONS SHOWN IN IND/1//DUAL REACH OvfRV!EW PIAN SHEETS. 

2. CHANNEL SIZING FOR TYPICAL POOL ANO RIFFLE CROSS SE:CTIONS IS BASED ON CHANNEL FORMING (BANKFULL) 

DES/GN FLOW. DETAILED TYPICAL SECTIONS FOR OTHE:R STREAM HABITATS WILL BE DEVELOPED IN A FUTURE 

DESIGN PHASE. 

3. BANK Tl?EATMENT TYPES ARE NOT DEPICTED IN THE TYPICAL POOL AND RIFFLE SECTIONS. SEE SHEITS D-1 AND 

D-2 FOR BANK TREATMENT DETAILS. 

4. SEE SHEETS 0-3 THROUGH D-70 FOR HABITAT STRUCTURE DETAILS. 

5. HABITAT STRUCTURE SPACING AND ASSOC/ATE:D QUANTITIES ARE SUMMARIZED IN INDIVIDUAL REACH QUANTITY 

SHEETS. 

6. SEt- SHEETS 0- I AND D-20 FOR PLANTING ANO SEEDING DETAILS AND PLANTING SCHEDULES. 

7. Sff SHEETS 0- 13 THROUGH D-14 FOR TYPICAL FLOODPIA/N CROSS SECTIONS. 

MC5 MEADOW REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLAN TABLE 

BANKFULL BANKFIJLL WIDTH/ 
AVERAGE MEANDER MEANDER RADIUS OF AVG 

REACH FLOW WIDTH DEPTH AT WAVELENGTH BELT CURVATURE POOL FLOODPLAfN 
DEPTH BANKFULl WIDTH SPACING WIDTH (FT) ID (CFS) (FT) RATIO (FT) (FT) (FT) (FT) (FT) 

MCS JOB 17 10 1.6 llfO-ZlO 85-ltiS ZS-1JJO 6S-Z10 ltiS-:RS 

PROF!l£ TABLE 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT} SLOPE (%) SLOPE(%) 

MG 25-190 lS-40 42-45 21-50 

MATERIALS TABLE 

STREAMBED RIFFLE FLOODPLAIN FLOODPLAIN 

REACH STREAMBED MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERIAL FLOODPLAIN SURFACING 
MATERIAL AVG MATERIAL AIIG MATERIAL AVG SURFACING AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS 
(FT) (FT) (FT) (FT) 

Ma 

NOTES 
1. MATERIALS TABLE TO BE DEVELOPW IN nJTURE. DESIGN. 

2. STREAMBED MATERIAL TYPES: SI (D5D = Xi<"), 52 (D50 = XX';), S3 (050 = XX"). 

3. RIFFLE MATERIAL TYPES: S1, 52, S3, R1 {D50 = XX".}, R2 {D50 = xx".). 

~~[!lj~~::::::-J-~~----------"---7-------::;~l!ffi!~ ~IJli!lJi'l~:::--:/------~f-,----;-zoWIWl~~-:--::---:----:::4 ~~~-4- FLOODPLAIN SURFACING MA/cRIAL TYPES: GROWTH MW/A, ALGAE; HYOROMULCH, OR NONE. 

SECTIONS TABLE 

SffTION A (FT) B {FT) C (FT) D (FT) E {FT) F (FT) G (FT) H (FT) 

POOi. SECTION A -A' 4.2 L9 8.4 3.8 8.4 4.2 5.6 26.1 

R/FFLESECTTONB-8' Z.il 6.0 0.6 2.2 16.7 

POOL SECTION A-A' RIFFLE SECTION 8-B' 
NTS NTS 

_j 

0 
(!J 

m 
<C 
C -
~ 
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DETAILED QUA/\ITITIES 

Item Description 

General 
Mobilization and Demobilization 

Mobilization and Derro.bilizatiDn 

Cofferdams and Dewatering 
couerdam;, Dew ate ring. Stream Bypass 

Stonnwater Management 

BMPs a~d SWFFP 

S ite Access 

Stabilized Terrporary Access Road 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain ExcavaUon (Cul} 

Placement (Fill) 

Ch;mnel Placell'l!nt (Fil9 

Floooplain Place01ent (fill) 

Engineefed strearmed Material 

Sorting and Stm;kpiting 3 

RockArrroringl Grade control 

Epherreral Swale Channel Material 

General Fill 

FIiter Material 

TopsoiV Gr,ow th Media 

Liner 

Quantity Units Quantities Assumptions 

1 LS A pproxiITTJtely 10% of cost pre-tax 

Ls Low corl'l)lex~y for w ate.r m:magment 

Ls 

LS Low corrplex~y of access 

l,403 CY 

2,334 CY 

0 CY 

0 CY 

2 ,058 CY 450 LF of 11ew channel; 7 FT average s-trearmed thickness 

0 CY 

778 CY ( 1) ,grade control structure: floodplain w idth x 30' x 1T0x· scour depth 

0 CY 

0 CY 

0 CY 

.2,,334 CY l2" thickness w rtllin Liner Area 

0 SF 

Site Work - Bank Treatments & Structures 
Bank Treatments 

Bank Treatment A - FESL 450 LF Assumes 50% of total length of bank treatment 

GeoCoir 700 (Coarse Coir ECB) 900 LF 2 soil l~ts: tS-fool rollw1dth 

C125BN (Fine COir ECB) 900 LF 2 soil IHs: 15-foot rollw idU1 

1"x2"x18" Stake 300 EA Dead Stakes 1 per :>, linear feet of bank treatment 

Live Stake 0 EA None 

Brus)llayer UVe Cuttin_gs 1,800 EA 4 w 111ow cuttings per linear foot of tre.atn-ent 

Bank Treatment B - 12" Brushlayer 135 LF Assumes 15% of total' length of bank treatment 

Brushlayer Live Cuttings 270 EA 2 willow cuttings per flnear foot of treatment 

Slash for Brushlayer 38 cY 0.28 CY per foot 

Bank Treatment C- 6" Brushlayer ns LF Assumes 15% of total length of bank treatl-rent 

' 
Brush layer Live Cuttings 270 EA 2 willow cuttings per linear foot of 'treatment 

Slash for Brushlayer 19 CY 0.14 ·cy per foot 

Miscellaneous Structures 

Constructet;I Riffles 5 EA 2 per channel treander wave length 

Riffle Mate rial 36 CY No. of riffles x 20· length x 1 0' w idth; 1 ft thickness 

Energy Oissipation Pool 'Q EA None 

Boulders a EA Based on bankfull width 

Dissipation Fbol StreantJed Material 0 CY Based on bankfull width. length 2x width 

Sffi'ltlApexJa01 0 EA None 

Foundation Logs 0 EA 1 per structure 

Log w Ith Rootw ad 0 EA 3 per struclure 

Log Piles 0 EA 2 per structure 

SIT0II woody Debris/ Slash 0 CY 3 CY per structure 
I 

Racking l\llalerlal 0 EA 3 per structure 

Toe LO!J Structure 1 EA 1 every 2 channel meander wave lengths-

Foundation Logs 0 EA 0 per structure 

Log w ~h Rootw ad 4 EA 3 per structure 

Boulders Q CY O CY per structure 

Small Woody Debris[ Slash 2. CY 2 CY per structure 

RackinlJ Material 2 EA 2 per structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Structures (Continued) 

Log Floodplain Roughness Structure 9 EA 1 per 50 tinear feet of new chanl)~I 

Log with Rootw ad 9 EA 1 per structure 

Retaining Log 9 EA 1 per structure 

Tight Radius Jam Structure 0 EA i every 6 channel meander wave lengths 

Foundation Logs 3 EA 3 per structure 

Log with Rootwlld 2 EA 3 per structure 

Small Woody Debris 5 CY 7 CY per structure 

Racl<ing Material 6 EA 7 per structure 

Bend .JamStructure 1 EA 1 every ,3 channel meander wave lengths 

Foun·da\ion Logs 2 EA 2 per structure 

Log with Rootwad 2 EA 3 per structure 

lllhlole Tree 2 EA 1 per structure 

Small Woody Debrs 10 CY 13 CY per structure 

Raci\ing Material 12 EA 15 per structure 

Sweeper Log Structure 1 EA 1 every 2 channel meander wave lengths 

Vv11ole Tree 1 EA 1 per str,ucture 

Small Woody Debrs 4 CY 3 CY per structure 

Racking Material 4 EA 3 per structure 

Channel Spanning Jarn 2 EA No. varies by reach 

Log with Roolwad 6 EA 3 per structure 

Smatr'Woody Debr~ 6 CY 3 CY per structure 

Racking Material 6. EA 3 per structure 

Wood Habitat Structure 1 EA 1 every 2 channel meander wave lengths 

Logwi!h Rootwlld 5 EA 4 per structure 

Small Woody Debrs 4 CY 3 CY per structure 

Racking Material 4 EA 3 per structure 

Turning Log Structure 0 EA None 

Log with Rootwacl 0 EA 4 per structure 

Small Woody Debrs 0 CY 3 CY per structure 

Ra-eking Material 0 EA 3 per structure 

Boulders 0 EA 2 per structure 

Bae kw ater A leave 1 EA No. varies by reach 

Log with Rootw ad 10 EA 10 per A lcove 

Oxbow Backwater Alcove O EA None 

Log with Roolw ad O EA 25 per Alcove 

Re vegetation (Excludes Reve.getation Associated with Bank Treatments) 
Planting & Seeding 

Planting 

Zone 1 0 EA 10890 plants per acre, intended for anually wet areas 

zone· 2 100 EA 4840 plants per acre 

Zone 3 79 EA 3-825 plants per acre 

Zone 4 195 EA 1891 plants per acre 

seeding 

Zone 2 0.02 AC 1· width each sde of channel: 3,12 pure iive seed/AC 

Zone 3 0_02 AC 1· w kith each side of channel: 3.56 pure live seed/AC 

Zone 4 0.10 AC 5' w idtl] each side of channel; 19.02 pure live seed!AC 
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1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5 ' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE INCLUDING HANGAR FLATS 

PIT IS CONSIDERED PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES 

AS THE HANGAR FLATS PIT, WETLANDS, CHANNEL, AND FLOODPLAIN DESIG N 

PROGRESSES. 

3. SEE LEGEND SHEET G6 

MEADOW CREEK REACH 5 WETLAND PLANTING PLAN 
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MC6 PROPOSED CHANNEL CHARACTERISTICS 

REACH ID 
VALLEY IENGTH CHANNEL LENGTH 

SINUOSITY (FT) (FT) 

/IIC1S 2,/IST 1,351 u 

=,. 

~ ---~ 
~ ~ -

~ 
Fl FIATS ......_ ,a~-----'---

o --...... --
...... - . ---

w 
'ENT 
fW SHEET 
1) ... :~ / 

~~ -._ ✓ 
....... ~ --~ - ----~-- ,--- ~ -. - ,,. -... ' -

0 

',c 

VALLEY 
SLOPE{%} 

1.38 

REACH 
SLOPE(%) 

U!I 

MC6 PROPOSED STREAM TREATMENTS 
PERENNIAL NON-PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

Mas 1,151 0 

NOTES AND ASSUMPTIONS: 
1. MINE CLOSURE GROUND SURFACE CONTOUR INTEKVAL: 2S' MA/ORS. 5' MINORS. 

2. F/EACH MC6 IS AN ENHANCEMENT-ONLY F/EACH CONSIST/NC OF HABITAT ENHANCEMENT Br MEANS 

OF INDMOOAL HABlrAT LOGS AND BOULDERS (NOT SHOWN) DISTRIBUTED THROUGHOUT REACH 

(KEYED IN, ANCHORED, OR BRACW) n, MEET HABITAT AND LARGE ~VODY DEBRIS LOADING 

OBJECTTVES. 

-3. HABITAT STRUC'TURE SPACING ANO ASSOCl41EV QUANTITIES AR£ SVMM4RIZED IN IND/1/TOWL REACH 

QU,WrrrY SHEETS. 

4. FIN4L GRAfJE OF MINE CLOSURE GROUND SURFACE INCLUDING HANG.4R FlAT.> PIT IS CONSIDEl?ED 

PRELIMINM'f ANO MAY CHANGE IN FIJTURE D£SICN PHASES AS THE HANGAR FIATS PIT, WETL'NDS, 

CHANNEL N>ID FLOOOPiAIN DESICN PROGRESSES. 

5. HANCAI? FLATS Plr POOi. OESICN WATER SURFACE El£VATION n, B£ DETERMINED AS THE CHANNEL 

N,/D FLOODPLAIN DESIGN PROGRESSES. 

6. NON-PEl?ENNIAL STREAMS fflOM SURROUNDING AREAS Will BE ROUTED 7D THE EXISllNG ME,OlJOW 

CRffK CHANNEL 

\ 

MEADOW CREEK REACH 6 ENHANCEMEIVT REACH 
SITE OVERVIEW PLAN 

----------
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DETAILED QUA/\ITIT/ES 

Item Description Qijantity Units Quantities Assumptions 

General 
Mobilization 9 nd Demobilization 

Mobilization and De rm b ilizat iOn 1 LS A pproxirnately 10% of cost pre-lax 

Cofferdams and Dewaterin_g 

COfferdams, Dew atering. Stream Bypass 1 LS M:ldium corrplex~y for water managment 

Stonnwater Management 

BMF's aM SV\IPFP 1, LS 

Site Access 

Stabilized TellJ)orary Access Road 1 LS Low corq:,lex~y of access 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 0 CY 

Flo6dplain Excavation (Cut) 0 CY 

Placement (Fill) 

Channel Placement (Fill) 0 CY 

Floooplain flacement (Fill) 0 CY 

Engineered strearrt>ed Material 0 CY 

Sorting and Stockpiling 3 0 CY 

Rock Armoring/ Grade control 0 CY 

Ephemeral Swale Channel Material 0 CY 

General Fill 0 CY 

FIiter Material 0 CY 

TOpsoiV'Growth Media 0 CY 12" thickness w ithi11 Liner Area 

Liner 0 SF 

Site Work • Bank Treatments & Structures 
Bank Treatments 

Bank Treatment A - FESL 0 LF Assumes 0% of total Iengtt1 of bank treatrlllnt 

GeoCoir 700 (Coarse Coir ECB) 0 LF 2 soil I.ifts: 15-foot roll w idth 

C125BN (Fine COir ECB) 0 LF 2 soil lifts; 15-fool roll width 

1 "x2"x1'8" Stake 0 EA Dead Stakes 1 per 3 linear feet of bank treatmelll 

Live Stake 0 EA None 

Brushlayer Live Cuttin_gs 0 EA 4 willow cullings per linear f oot of treatrrent 

Bank Treatirent B - 12" Brushla,yer 0 LF Assumes 0% of total iengl!l of bank tr-ealtrent 
. 

BrushJayer Live Cuttln!;ls -0 EA 2 willow cultings per linear foot of treatrrenl 

~I 
Slash for Brushlayer 0 CY 0.28 CY per foot ,, Bank Treatment C - 6" Brushlayer 0 LF Assurres 0% of total lengtti of bank treatrrent 

t: 
Brush layer Live Cuttings 0 EA 2 w illo.w cuttings per tinear foot of treatment 

Slash for Brush layer 0 CY 0.14 CY per foot 

Miscellaneous Structures 

~ Constructe\1 Riffles 0 EA None 
~ 
I Riffle Material 0 CY No. of riffles x 20' length x 10' widt11: 1f!lhickness 
i 

Energy Dissipation Pool 0 EA None 
~ 

' Boulders 0 EA Based on bankfull width J 
f Dissipation Fbol Strearroed Material 0 CY Based on bankfull width, length 2x width 
~ Srrall Apex Jam 0 EA None ~ 

' ( Foundation Logs 0 EA 1 per structure 

!c Log w Ith Rootw ad 0 EA 3 per structure 
~ Log Piles 0 EA 2 per structure 
~ 
cJ Srrall Woody Debris/ Slash 0 CY 3 CY per structure 
] I 
I~ 

Racking I\Aateria I 0 EA 3 per structure 

i Toe Log Structure 6 EA 1 every 2 t hannel rreander wave lengths-

! 
Foundation Logs 0 EA O per structure 

Log With Rootwad 19 EA 3 per structure 

Boulders 0 CY 0 CY per structure 

Srrall Woody Debris/ Slash 13 CY 2 CY per structure 
[. 

Racking Material 13 EA 2 per .s true tu re le 
\" 
l. 

Item Description Qijantfty Units Quantities Assumptions 

Miscellaneous Structures (Continued) 

Log Floodplain Roughness Structure 47 EA 1 per 50 linear feet of new channel 

Log with Rootw ad 47 EA i per .structure 

Relaioing Log 47 EA 1 per .structure 

'Tight Radios Jam Strycture 2 EA 1 every 6 channel meander wave lengths 

Foundation Logs 15 EA 3 per structure 

Log w iln Rootw ad 13 EA 3 per structure 

·srratl Woody Debris 27 CY 7 CY per structure 

Racking Material 29 EA 7 per str11cture 

Bend ,Jam Structure 4 EA 1 every 3 channel meander wave lengths 

Foundation Logs 8 EA 2 per .structu.re 

Log w ith Rootw ad 13 EA 3 per structure 

VV110Ie Tree 8 EA 1 per structure 

Srrall Woody Debris 54 CY 13 CY per structure 

Rackiog Material 63 EA 15 per structure 

Sweeper Lo9 Structure 6 EA 1 every '2 <;hannel meander wave lengths 

Wlole Tree 6 EA 1 per structure 

Srrall Woody Debris 19 CY 3 CY per structure 

Racking Material 19 EA 3 per structure 

Channel Spanning Jam 4 EA No. varies by reach 

Log w ith Rootw ad 12 EA 3 per structure 

Small Woody Debris 12 CY 3 CY per structure 

Racking Material 12 EA 3 per structure 

Wood HaMat Structure 6 EA 1 every 2 channel rreander wave lengths 

Log with Rootw ad 25 EA 4 per structure 

Srrall Woody Debris 19 CY 3 CY per structure 

Racking Material 19 EA 3 per .structure 

Turni~g Log Structure 2 EA 1 every 6 chan·nel rrea nder wave lengths 

Log w ilh Rootw ad 8 EA 4 per structure 

Srrall Woody Debris 6 CY 3 CY per structure 

Racking Material 6 EA 3 per structure 

Boulders 4 EA 2 per structure 

BackWater Alcove 3 EA No. varies by rseach 

Log w ith Rootw ad 30 EA 1Q per A lcove 

Oxbow Backwater Alcove 1 EA No. varies by reach 

Log with Rootw ad 25 EA 25 per Alcove 

Re vegetation (Excludes Revegetation Associated with Bank Treatments) 
Planting & Seeding 

Planting 

Zone 1 0 EA 10890 plants per acre. intended f or anually wet areas 

Zone2 524 EA 4840 plants per acre 

Zone,3 414 EA 3825 plants per acre 

Zone4 i ,023 EA 1891 plants per acre 

Seeding 

Zone2 0.11 AC 1' width each side of channel; 3.12 pure live seed/AC 

Zone3 0.11 AC 1' w idlh each side of channel: 3.56 pure live seed/AC 

Zone4 0,54 AC 5' width-each side of channel: 19.02 pure live seed/AC Date.' 17:b 2019 
Desr'qned: JF JY MP 
Drawn: ,IF, ,/);'. MP 
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EXISTING P[M 
WETLAND, TYP 

@t> 

EF MEADOW CREEK 

BC1 PROPOSED CHANNEL CHARACTERISTICS 

REACH ID 

BC1 

VALLEY LENGTH CHANNEL LENGTH 
(FT) 

1.,615 

(FT) 

1,833 

EXISTING INCISED ff MEADOW 
CREEK (BLOWOUT CREEK) 
CHANNEL ALIGNMENT BC/ 

SINUOSITY 

1.1 

{BLOWOUT CREEK) REACH 1 
SITE OVERVIEW PLAN 

VALLEY 
SLOPE(%) 

0.74 

REACH 
SLOPE(%) 

0.65 

BC 1 PROPOSED STREAM TREATMENTS 
PERENNIAL NON- PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

8C1 2,012 0 

/. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE IS CONSIDERED PRELIMINARY AND MAY CHANGE IN 

FUTURE DESIGN PHASES AS THE ff MEADOW CREEK (BLOWOUT CREEK) PRE- CLOSURE GROUND SURFACE, 

WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. REACH BC/ IS A RESTORA TION REACH CONSISTING OF PLACEMENT OF AN IMPERMEABLE GRADE CONTROL 

STRUCTURE AT THE DOWNSTREAM REACH BREAK. THE STRUCTURE WILL RESTORE THE HISTORICAL WATER 

SURFACE ELEVATION, FUNCTION SIMILAR TO A BEAVER-DAM IMPOUNDED SYSTEM, AND SLOWLY FILL THE 

EXISTING INCISED CHANNEL WITH SEDIMENT OVER TIME. 

RESTORATION REACH 0 200 400 
Feet 0 

_J 

D 
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rn 
< 
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DETAILED QUA/\ITIT/ES 

Item Description Quantity Units 

General 
/1/lobifization and Demobilization 

Mobilization and DemobilizatiOn 1 LS 

Cofferdams and Dewaterfng 

Cofferdams. Dew atering. strnam Bypass 1 LS 

Stonnwater Management 

BrvPs and SVVFPP 1 LS 

Site Access 

Stabilized Terworary Access Roacl 1 LS 

Site Work - Earthwork 
Excavation {Cui) 

Channel Excavation (Cut) a CY 

Floodplain Excavatfon (Cut) a CY 

Placement (Fill) 

Channel Racement (Fill) 0 CY 

Floodplain Aacerrent (FIIQ 0 CY 

Engineered Strea rrl)ed Material " a CY 

Soning and Stockpiling 3 0 CY 

Rock Arrroring/ Grade control~ 1,550 CY 

Epherreral Swale Channel Material Q CY 

General Fill 0 CY 

Fiher Materia I 0 CY 

1opsoiV Grow th l\/ledia :- a CY 

Liner 0 SF 

Site Work• Bank Treatments & Structures 
Bank Treatments 

Bank Treatment A - FESL 0 LP 

GeoCoif 700 (Coars.e Co1'r ECB) 0 LF 

C125BN (Fine CCir ECB) 0 LF 

1"x2"x18" Stake 0 EA 

Live Slake 0 Bl. 

Brushlayer Live Cultings 0 EA 

Bank Treatment 8- 12" Brush layer 0 LF 

~ Brushlayer Live Cuttings () EA 
.: Slash fo( Brushlayer 0 CY 
!i 
"' Bank Treatment C- 6" Brushlayer 0 LF 

f Brushlayer Live cuttings 0 EA 
~ Slash for Brushlayer 0 CY 

~ Miscellaneous Structures j 

i 
Constructed Riffles 0 EA 

~ Riffle Material 0 CY 

Energy Dissipation Pool C EA 
' Boulders 0 EA r, 
w Di:,sipation Pool Strearrbed MateFial 0 CY 
~ SmallApex Jam 0 EA ~ 

' ( Foundation Logs 0 EA 

!c Log with Rootw ad 0 EA 
~ Log Piles 0 EA 
~ 
cJ Small Woody Deb(IS/ Slash 0 CY 
] I 
I~ 

Racking Material 0 EA 

i Toe Log Structure l6 EA 

t Foundation Logs 0 EA 

r 
Log w ijh Roolw ad 48 EA 

Boulders 0 CY 

!< Small Woody DebriS/ Slash 32 CY r 
Racking Material 32 EA ·~ 

{ 

Quantities Assumptions 

' 

Approximately 10% of cost pre-tax 

rv'eclium co.fll)lex·rty for water n1lnagerrent 

High corrplex~y of access 

Grade control structure at BC1 outlet 

Assumes 0% of total length of b.ank lreatmenl 

2.soil lifts: 15-foot roll width 

2 soil lifts: 15-foot roll w m11 

Dead Stakes 1 per 3 linear feet of bank treatment 

Non.e 

4 willow cuttings per linear foot of treatment 

Assumes 0% of total length of bank treatment 

2 w lllow cuttings per linear foot of trea!ment 

0.28 CY per foot 

Assumes 0% of total length of bank treatment 

2 willow cuttings per linear foot of treatment 

0 .14 CY per foot 

None 

No. of riffles x 20' length x 1 a· width; 1 ft thickness 

Npne 

Based on bankfull width 

Based on banKfull w idlh, length 2x width 

None 

1 per structure 
3 per structure 

2 per structure 

3 CY per structure 

3 per structure 

i every 1 channel meander wave lengths 

O per structure 

3 per structure 

O CY per structure 

2 CY per structure 

2 per structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Structures (Continued) 

~og RoodpJain Roughness Structure 

Log with Rootw ad 
Retaining Log 

Tghl Radius Jam Structure 

Foundation Logs 

Log w rth Rootw ad 

Small Woody Debris 

Racking MaJerial 

Bend Jam Structure 

Foundation Logs 

Log w 1th Rootw ad 

Whole Tree 

Small \Noody Debris 

Racking Material 

sw e.eper 'Log Structure 

Whole Tree 

Small Woody Qebrls 

Racking Material 

Channel Spanning Jam 

Log with Rootw ad 

Small Woody Debris 

Racking Material 

Wood Habitat Strllcture 

Log with Rootw ad 

Small Woody Qebrls 

Ract<ing Material 

Turnlng Log Structure 

Log w ith Rootw ad 

Small \Noody Debris 

FacK1ng Material 

Boulders 

Backwater Alcove 

Log w ith Rootw ad 

40 

40 

40 

2 

14 
12 

26 

28 

2 
4 

6 

4 

26 

3.0 

4 

4 

12 

12 

0 

0 

0 

0 

4 

16 
12 

12 
2 

8 

6 

6 

4 

0 

0 

EA 

EA 

1 per 50 Jinear feet of new channel 

1 per structure 

EA 1 per structure 

EA 1 every 8 channel rroander wave lengths 

EA 3 per structure• 

EA 3 per structure 

CY 7 CY per structure 

EA 7 per sJructure 

EA 1 every 8 channel rreander wave lengths 

EA 2 per strnctu~e 

EA 3 per structure 

EA 1 per structure 

'CY 13 CY per structure 

EA 15 per structure 

EA 1 every 4 channel'rreander wave lengths 

EA 1 per structure 

.CY 3 CY per'Structure 

EA 3 per structure 

EA None 

EA 3 per stn.1cture 

CY 3 CY per structure 

EA 3 par structure 

EA 1 every 4 channel meander wave lengths 

EA 4 per structure 

CY 3 CY per structure 

EA 3 per strnct1,1re 

EA 1 every 8 channel rreander wave lengths 

EA 4 per structure-

·cY 3 CY per structure 

EA 3 per structure 

EA .2 per structure 

EA None 

EA 10 per Alcove 

Oxbow Bae kw ater Alcove a EA None 

Log with Rootw ad O EA 25 per Alcove 

Revegetation (Excludes Revegetation Associated with Bank Treatments) 
Planting & Seeding 

Planting 

Zone 1 0 EA 10890 plants per .acre. Intended for anually wet areas 

Zone2 447 EA 4840 plants per acre 

Zone3 353 EA 3825 plants per acre 

Zone 4 673 EA 189 t p18nls per acre 

Seecling 

Zone 2 0.09 AC 1· w iclth each side of channel; 3.12 pure live seed/AC 

Zone 3 0.09 AC 1' w kith each sloe of channel: 3.56 pure live seedlAC 

Zone 4 0.46 AC 5' width each side of channel: 19.02 pure live seed/AC Date: 17:b 2019 
Desr'qnt1d: JF JY MP 
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PROPOSED EF MEADOW 
CREEK ENHANCED/RESTORED 

FLOODPLAIN WFJI.ANO 

1. M INE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 
2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE IS CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE EF 

MEADOW CREEK (BLOWOUT CREEK) PRE-CLOSURE GROUND SURFACE, 
WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. REACH BCl IS A RESTORATION REACH CONSISTING OF PLACEMENT OF AN 

IMPERMEABLE GRADE CONTROL STRUCTURE AT THE DOWNSTREAM REACH 
BREAK. THE STRUCTURE Will RESTORE THE HISTORICAL WATER SURFACE 
ELEVATION, FUNCTION SIMILAR TO A BEAVER-DAM IMPOUNDED SYSTEM, AND 
SLOWLY Fill THE EXISTING INCISED CHANNEL WITH SEDIMENT OVER TIME. 

4. SEE LEGEND SHEET G6 

EF MEADOW CREEK {BLOWOUT CREEK) REACH 1 - ENHANCEMENT REACH 
WETLANDS PLANTING PLAN 

0 200 

0 

J: 
u 

~; 
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BC2 PROPOSED CHANNEL CHARACTERISTICS 

VALLEY LENGTH CHANNEL LENGTH VALLEY 
REACH ID (FT) (FT) SINUOSITY SLOPE (%) 

BC2 2,650 2,670 1.0 14.15 

~ 

----------~--

REACH 
SLOPE(%) 

14.04 

BC2 PROPOSED STREAM TREATMENTS 
PERENNIAL NON- PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

8C2 2,670 0 

NOTES AND ASSUMPTIONS: 
1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25 ' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE IS CONSIDERED PRELIMINARY AND MAY CHANGE IN 

FUTURE DESIGN PHASES AS THE EF MEADOW CREEK (BLOWOUT CREEK) PRE - CLOSURE GROUND SURFACE. 

WET/ANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. THE EXISTING ff MEADOW CREEK (BLOWOUT CREEK) CHANNEL MAY BE RELOCATED DURING MINE 

OPERATIONS TO ACCOMMODATE MINE FACILITIES. 

EF MEADOW CREEK {BLOWOUT CREEK) REACH 2 
SITE OVERVIEW PLAN 

RESTORATION REACH 0 200 400 

Feet 

_J 
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i-----------M£AND£R WAI£ ILNCTH -----------i 

ENERGY DISSIPATION (35\ 
POOL. TYP U 

CASCADE REACH PLAN VIEW 
...._ NTS ...... 
~R.£4 .............. ......,,. ~~~ "...._,, ...._ f BANKFIJLL DEPTH ---»...;;;7,;- .. _ 

,.~,s.-- - ....... ~--- ~ ,,...., ....... . 
~J.)> ,,....., 

LOW FLOW WATER S(JRFACE ELEVATION 

NATIVE OR ROC 
DRAIN MATERIAL 

-...... .. ..... ,, 
~ ..._,. ...._,,, ..._,,. STREAMBEO 
~ ...._,. ...._,. ..., MATERIAL Tr? 

RIITTE ..._,. ..._ ,. -7 flOOOPIAIN ELE\IATION - BANKFULL ELEVATION 

CREST, TYP ..._,,, -.. ,. ...._~ ...._., J. TOP OF TERRACE 
,~ ..... ,0:-.. _ ..... ,, ....... ..... .. ,....._ .. =-~ ~~ ...... ............ 

CASCADE REACH PROFILE 
NTS 

A---~--8---~ 

B4NKFULL W'S 

ww now ws 

------------E------------

RIFFLE SECTION 8-8' 
NTS 

,,....._ 

TOP OF TERRACE 

NOTES 
I. CHANNEL AND FWOOPlAIN SHALL BE CONSTRUCTED TO THE DIMENSIONS !DENT/RED IN THE CHANNEL DEANITION 

TABLES AND AT THE LOCATIONS SHOWN IIV INDIVIDUAL REACH OVERVIEW PIAN SHEITS. 

2. CHANNEL SIZING FOR TYPICAL POOL AND RIFFLE CROSS SECTIONS IS BASED ON CHANNEL FORMING (BANKF(}Ll) 

DESIGN FWW. DETAILED TYPICAL SECTIONS FOR OTHER STREAM HABITATS WILL BE D[V£LOPED IN A FUl/JRE 

DESIGN PHASE. 

3. CASGWE REACHES ARE NOT EXPECTED TO HAVE BANK TREATMENT TYPES OR HABITAT STRUCTURES. 

4. SEE SHEET D-18 FOR DISSIPATION POOL DETAILS. 

5. LOCATION OF CASCADE REACH DISSIPATION POO£.S ARE SHOWN IN IND/I/ID/JAL RtACH 01/ERI/IEW PIAN SHEITS. 

ASSOCIATED QUANTITIES ARE SUMMARIZED IN INDIV/D(JAL REACH QUANTITY SHEETS. 

6. SEE' SHEITS D-1 AND D-20 FOR PIANT/NG ANO SEEDING DETAILS AND PLANTING SCHEDUL.ES. 

BC2 CASCADE REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLAN TABLE' 
AVERAGE MEANDER AVG BANKFULL BANKFIJLL WIDTH/ MEANDER RADIUS OF 

REACH FLOW WIDTH DEPTH AT WAVELENGTH BELT CURVATURE POOL FLOODPU.fN 
DEPTH BANKFULL WIDTH SPACING WIDTH (FT) ID (CFS) (FT) RATIO (FT) (FT) (FT) (FT) (FT) 

BC2 37 13 14 1.0 NA NA NA NA NA 

PROF/l£ TABLE 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT} SLOPE (%) SLOPE(%) 

IIC2 NA NA NA NA 

NOTES 
1. RIFFLE LENGTH INDICATED IN INDIVIDUAL REACH OvtRIIIEW PLAN SHEETS. 

2. SEE DISSIPATION POOL DETAJLS FOR POOL LENGTH AND ASSOCIATED DIMENSIONS. 

MATERIALS TABLE 

STREAMBED RIFFLE FLOODPLAIN FLOODPU./N 

REACH STREAMB£D MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERIAL FLOODPLAIN SURFACING 
MATERIAL AVG MATERIAL AIIG MATERIAL AVG SURFACING AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS 
(FT) (FT) (FT) (FT) 

NOTES 
1. MATERIALS TABLE TD BE DEVELOPED IN nJTURE. DESIGN. 

2. STREAMBED MATERIAL TYPES, SI (050 = Xi<"), 52 (D50 = xxj. S3 (D50 = XX"). 

3. RIFFLE MATERIAL TYPES: 51, 52, S3, RI {D50 = XX".}, R2 {D50 = XX".), 

4. FLOODPLAIN SURFACING MATERIAL TYPES, GROWTH MEDIA, ALGAE; HYOROMULCH, OR NONE. 

SECTION TABLE 

SECTION A (FT) B (FT) C {FT) D (FT) £ (FT) F (FT) G {FT) 

RJFRf SECT10N 8-B' 1.6 2.5 O.J J.3 J3.2 5.0 1.1) 

NOTE 
~E DISSIPATION POOL DETAILS FOR POOL LENGTH AND ASSOCIATED DIMENSIONS. 
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DETAILED QUA/\ITIT/ES 

Item Description Quantity Units .Quantities Assumptions 

General 
Mobiliz.ation and Demobilization 

Mobilization and Derrobilization 

Cofferdams and Dewatering 

1 us Approxlrrate~ 10% of cost pre-tax 

Gofferdams, Dew ater.ii'lg, Stream Bypass 

Stormwater Management 

BMPs and S1/vPW 

Site Access 

Stabilized Telll)orary Access Road 

Si.te Work - Earthwork 
Ex;cavation (Cut) 

Channel Excavation (Cul) 

Fioodplain Excavation (Cut) 

Placement (Fill) 

Channel Flacernent (Fill) 

Floodplain Flacement (FIii) 
Engineered strearmed Material' 

Sorting and Stockpiling ;,. 

RockArrroring/ Grade Control:, 

Epherrerat sw ale Cllannel Material 

General Fill 

Filter Material 

0 

Q 

0 

0 
7,664 

7,664 

Q 

0 
0 

0 
TopsoiV Gr□W-111 rvledia :i 989 

Liner O 

Site Work - Bank Treatments & Structures 
Bank Treatments 

Bank Treatment A - FESL 0 
GeoCoit 700 {Coarse Coir ECB) 0 

C125BN (Fine Coir ECB) 0 

1"x2"x18" Stake Q 

Live stake (J 

Brushlayer Live Cuttings 0 
Bank Trf!atment B- 12" Brushl?yer 0 

Brushlayer Uve Cuttings a 

Slash for Brushlayer 0 

Bank Treatrreot C - 6" Brushlayer Q 

Brushlayer Live Cuttings a 

Slash for Brushtayer 0 

Miscellaneous Structures 

Gonstrueted Riffles a 
Riffle Material 0 

Energy Dissipation R:>ol 1 
Boulders 65 

Diss,pation R:>ol Strearmed Material 3 

Snail Apex Jam 0 

Foundation Logs a 

Log w Ith Rootw ad 0 

Log Ries 0 

Slil:111 Woody Debris/ Slash 0 

I Racking Material 0 
Toe Log S1ructure 0 

Foundation Logs a 

Log w rth Rootw ad a 
Boulders a 

Small Woody Debris/ Slash a 
Racking Material 0 

LS Low COlll)lexily for w i;ller management 

LS 

LS Low colll)lexlty of access 

CY 

CY 

CY 

CY 
CY 2670 LF of new channel; 1.7 FT average strearroed thickness 

CY 

CY 

CY 

CY 

CY 

CY 12" thickness in•Zone 3-

SF 

LF Assumes 0% of total length of bank treatment 

LF 2 soil lifts; 15-foot roll width 

LF' 2 soil lifts: 15-foot roll w ldth 

EA Dead Stakes 1 per 3 lln!:!ar feet of bank treatment 

EA l\bne 

EA 4 willow cuttings per linear foot of treatment 

LF Assumes 0% or to\~l length of ~ank frea\ment 
EA 2 w mow cuttings per linear foot of treatment 

CY 0 . .28 CY per fool 

LF Assµrres 0% of total length of bank 1reatment 

EA 2 willow cuttings per linear foot of treatment 

CY 0.14 CY per foot 

EA l\bne 

CY l\b. of riffles ,X 20' length x 10' wldtlt 1ft thickness 

EA l\b. varies by reach 

EA Based on bank:full w idlh 

CY Based on oankfull w idth, length 2x w iclth 

EA l\bne 

EA 1 per structure 
EA 3 per structure 

EA 2 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA l\bne 

EA O per structure 

EA 3 per structure 

CY a CY per structure. 

CY 2 CY per structure 
EA 2 per structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Structures (Continued) 

Log Floodplain Roughness structure 38 
Log w ith Rootw ad 

Retaining Log 

Tight Radius Ji:im Structure 

Foundation Logs 

Log w fth Rootw ad 

Small Woody Debris 

Racking Material 

Bend Jam Structure 

Foundation Logs 

Log W ith Rootw ad 

Whole Tree 

Snl'lll Woody Debris 

Racking Material 

Sweeper Log Structure 

Whole Tree 

Srmll Woody Debris 

Racking Material 

Channel Spanning Jam 

Log w ith Rootw ad 

SITT:111 Woody Debris 

Racki.rig )Vlateriat 

Wood Habitat structure 

Log w ith Rootw ad 

Small Woody Debris 

Racking Material 

Turning Log Structure 

Log w Ith Rootw ad 

Sr1l311 Woody Debris 

Racking Material 

Boulders 

~cl<w ater Alcove 

38 

38 

0 

0 

0 

0 

0 

0 

Q 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

EA 
EA 

EA 

1 per 70 ffnear fee.t of new ·channel 

1 per structure 

1 per structure 

EA Norte 

EA 3 per structure 

EA 3 per structure 

CY 7 CY per structure 

EA 7 per structure 

EA None 

EA 2 per structure 

EA 3 per structure 

EA 1 per structure 

CY 13 CY per sfructure 

EA 15 per structure 

EA None 
EA 1 per struc!ure 

CY 3 CY per structure 

EA 3 per structure 

EA None 

EA 3 per struclure 

CY 3 CY per structure 

EA 3 per structure 

EA None 

EA 4 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA None 

EA 4 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA 2 per structure 

EA None 
Log w iln Rootw ad o EA 1 o per A !cove 

Oxbow BackW ater Alcove O EA None 

Log with Ro.otw ad O EA 25 per Alcove 

Revegetation (Excludes Revegetation Associated with Bank Treatments) 
Planting & Seeding 

Ranting 

Zone 1 0 EA 10890 plants per acre, Intended /or al'lually wet areas 

Zone2 593 EA 4840 plants per acre 

Zone3 469 EA 3825 plants per acre 

Zcine4 1.,159 EA 1891 plants per acre 

Seeding 

Zone2 0.12 AC 1' w idlh each side of channel; 3.12 pure live $eedlAC 

Zone3 0.12 AC 1' w idtn each side of channel; 3.56 pure five seed/AC 

Zone4 0.61 AC 5' w fdth each side of channel: 19.02 pure live seed/AC 
Date.' 17:b 2 019 
Desr'qnt1d: JF JY MP 
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BCJ PROPOSED CHANNEL CHARACTERISTICS 

VALLEY LENGTH CHANNEL LENGTH 
SINUOSITY 

VALLEY 
(FT) 

645 

7 
PROPOSED MEAD 

ALIGNMENT 

(FT) 

822 

SLOPE (%) 

1.3 6.20 

,.=:::a::::::::::i,.:o.s~, =~~­
PLUG MC5D DIVERSION 

CHANNELING 8C3 FLOW INTO 
HANGAR FLA TS PIT LAKE AND 

PREVENTING FLOW INTO MC5D 
FOLLOWING ABANDONMENT 

REACH 
SLOPE(%) 

4.87 

BCJ PROPOSED STREAM TREA TMENTS 
PERENNIAL NON- PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

BC3 822 0 

NOTES AND ASSUMPTIONS: 
/. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2 . FINAL GRADE OF MINE CLOSURE GROUND SURFACE INCLUDING THE HANGAR FLATS PIT IS CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE HANGAR FLATS PIT, WETLANDS, 

CHANNEL. AND FLOODPLAIN DESIGN PROGRESSES. 

3. THE EXISTING ff MEADOW CREEK (BLOWOUT CREEK) CHANNEL MA Y BE RELOCATED DURING MINE 

OPERATIONS. 

4. HANGAR FLATS PIT POOL DESIGN WATER SURFACE ELEVATION TO BE DETERMINED AS THE CHANNEL AND 

FLOODPLAIN DESIGN PROGRESSES. 

5. NON- PERENNIAL STREAMS FROM SURROUNDING AREAS WILL BE ROUTED TO THE PROPOSED MEADOW 

CREEK CHANNEL OR ff MEADOW CREEK {BLOWOUT CREEK) CHANNEL. 

EF MEADO W CREEK {BLOWOUT CREEK) REACH 3 
SITE OVERVIEW PLAN 

RESTO RAT/ON REACH 0 200 400 

Feet 

Dote: Feb. 2019 
Designed· JF JY. MP 
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STRfAMBED OR 
NATIVE MATERIAL 

NATIVE 
MATERIAL 

- ------MEANDl:R WAI/£ Ll:NCTH --------. 

STEP BOULDERS \ 

ROUGHNESS BOULDERS ~ 

RIFFLE CREST 

LOW FLOW WATER SURFACE aEVATION 

RIFFLE MATER/Al, TYP 

STREAMB[O OR NATIVE MATERIAL, TYP -.. -.. FLOODPLAIN ELEVATION = 8ANKFVLL £l£v'ATION 

NAT/Ve 
MATERIAL 

3:1 

STEP 

BANKFULL WS 

: ww now ws 
,'-

' 

-.. 
., STEP BOULDER, TYP ., 

POOL TA/LOUT - ----t--- RIFFLE 

STEP 
- ------POOL SPACING-------; 

D 

STEP POOL REACH PROFILE 
NTS 

FLOODPI.AIN SURFACING 

C 
\ 

_, ' ~ 

L 

STREAMBEO OR 
NATIVE MATERIAL 

___ _;_;:;=..="-'---8 C 

FLOODP/.AIN SURFACING 

BANKFULL WS 

POOL SECTION A-A I RIFFLE SECTION 8-8' 
NTS NTS 

NOTES 
1. CHANNEL AND FLOODPLAIN SHALL BE CONSTRUCTED TO THE DIMENSIONS IDENnFIED IN THE CHANNEL DEFINITION 

TABLES AND AT 1HE LOCATIONS SHOWN IN INDIVIDUAL REACH OVERVIEW PIAN SHEETS. 

2. CHANNEL SIZING FOR TYPICAL POOL AND RIFFLE CROSS SECTIONS IS BASED ON CHANNEL FORMING (8ANKFULL} 

DESIGN FLOW. DETAILED TYPICAL SECTIONS FOR OTHER STREAM HABITATS WILL 8£ DEVELOPED IN A FUTURE 

DtSIGN PHASE. 

3. BANK TREATMENT TYPES ARE NOT DEPICTED IN THE TYPICAL POOL AND RIFFLE SECTIONS. Sff SHEETS D- 7 ANO 

D-2 FOR BANK TREATMENT DETAILS. 

4. Sff SHEETS D-3 THROUGH D- 10 FOR HABITAT STRUCTURE DETAILS. 

5. HABITAT STRUCTURE: SPACING ANO ASSOCIATE:D QUANTtr/ES AR£ SUMMARIZED IN INDIVIDUAL REACH QUANTITY 

SHEITS. 

6. Sff SHEETS D-1 AND 0 - 20 FOR P/ANTING AND SEEDING DErA/LS AND PLANTING SCHEDULES. 

7. Sff SHEETS D-13 THROUGH D-14 FOR TYPICAL FLOODPLAIN CROSS SECTIONS. 

BC3 STEP POOL REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLAN TABLE 

BANKFULL BANKFULL WIDTH/ 
AVERAGE MEANDER MEANDER RADIUS OF AVG 

REACH FLOW WIDTH DEPTH AT WAVELENGTH BELT CURVATURE POOL FLOODP/A/N 
ID DEPTH BANKFU£.L WIDTH SPACING WIDTH {FT} 

{CFS) (FT) RATIO (FT) (FT) (FT) (FT) (FT) 

,a 38 12 11 J,0 110-1.50 fi0-80 10-15 50.150 60-160 

PROFILE TABLE 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT) SLOP[ (%) SLOPE (%) 

BC3 10-1'0 10-10 26-45 13-31 

MATERIALS TABLE 

STREAMBED RIFFLE FLOODPLAIN FLOODPLAIN 

REACH STREAMBED MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERt4L FLOODPLAIN SURFACING 
MATERIAL AVG MATERIAL AVG MATERIAL AVG SURFACING AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS Tiff THICKNESS 
(FT) (FT) (FT) (FT) 

Ba 

NOTES 
1. MATERIALS TABLE TO BE DEVELOPED IN FUTURE DESIGN. 

2. STREAMBEO MAT£'RIAL TYPES: 51 (D5D = XX';. S2 (050 = xx-:;. S3 (050 = XX"). 

3 RIFFLE MA T£'RIAL TYPES: 51, S2. S3. R1 (D50 = XX"), R2 (050 = xxj. 

4. FLOODP/AIN SURFACING MATERIAL TYPES: GROWTH MEDIA. AL(.;,!£, HYDROMULCH, OR NONE. 

SECTIONS TABLt 

SECTION A (FT) 8 (FT) C (FT) D (FT) E (FT) 

POOL SEcr10N A · A' 7.5 0.9 5,(1 2.5 IJ.f 

RIFFLE SECTION B • B' u 4.T o.s u U.l 
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DETAILED QUA/\ITIT/ES 

Item Description 

General 
Mobilization and Demobilization 

Mobilization and Derrobilization 

Cofferdams and Dewatering 
Cofferdam;, Dew atering. Stream Bypass 

Stonnwater Management 

BMPs aM SIA/PPP 

Sife Access 
Stabilized Ten:porary Access Road 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain Excavation (Cut) 

Placement (Fill) 

Channel Placement (FilQ 

Floooplain flacernent (Fill} 

Engineered Streambed Material' 

Sorting and Stm;kpiling 3 

Rock Armoring/ Grnde COntrol 1 

Ephemeral Swale Channel Material 

General Fill 

FIiter r-.,1aterial 

TopsoiV Growth r-.tedfa 3 

Liner 

Quantity Units Quantities Assumptions 

1 LS Approxirrntely 10% of cost pre-tax 

993 

1,218 

0 

0 
482 

0 

0 

0 

0 

0 

304 

0 

LS Low corrplexily for water rrnnagemant 

LS 

LS Low corrplex~y of access 

CY Channel Length • Top Wldth • (Depth+ 0100) 

CY 

CY 
CY 
CY 822 LF of new channel; 1.3 FT avt1rage ,strearmeti !h'rckness 

CY 

CY 
CY 

CY 
CY 

CY 12" thickness in Zone 3 

SF 

Site Work - Bank Treatments & Structure.s 
Bank Treatments, 

Bank Treatrnent A - FESL 329 LF Assumes 20% of total length of bank treatment 

GeoCoir 700 (Coarse Coil' ECB) 658 LF 2 soil lifts: 15-foot rollwldth 

C12SBN (Fine. COir ECB) 658 LF 2 soil lifts; 15-foot roll width 

1"x2"x18" Stake 219 EA Dead Stakes 1 per 3 linear feet of bank treatment 

Live Stake 0 EA None 
Brush layer Live Cuttings 1.315 EA 4 willow cuttings per linear foot of treatrrent 

Bank Treatrnent B - 12" Bcushlayer 0 LF· Assumes 0% of total length of P!lnl< treatrrent 

Brush layer Live Cuttings 0 EA 2 w lllow cuttings per linear foot of treatme11t 

Slash for Br.ushlayer 0 CY O .28 CY per foot 

Bank Treatment C - 6" Brushlayer 658 LF Ass.umes 40% or total length of bank treatment 

Brush layer Live Cuttings 1,315 EA 2 willow cultfngs per linear foot of treatment 

Slash for Brushlayer 92 'CY 0, 14 CY per foot 

Miscellaneous Structures 

Constructed Rrffles 27 EA 1 per step pool 

Riffle Material 301 CY flkl . Of riffles x 6,5' lengttl x 13' width; D100 thickness 

Energy Dissipation Pool Q EA None 

Boulders 0 EA Based on bank!ull w dlh 

Dissipation Fbol St rearmed Material 0 GY Based on bankfull w 1dth, length 2x w ,idth 

Srrnll Apex Jam 0 EA None 

Foundation Logs 0 EA 1 per structure 

Log w Ith Rootw ad 0 EA 3 per structure 

Log Piles Q EA :2 per structure 

Small Woody Debris/ Slash 0 CY 3 CY per structure 
I 

Racking Materia I 0 EA 3 per structure 

Toe Log Strutture ;i; EA 1 every 2 channel meander wave len_gths 

FounoaUon Logs 0 EA 0 per structure 

Log w ~h Rootw 8d 9 EA 3 per structure 

Boulders 0 CY O CY per structure 

Small Woody Debris/ Slash 6 CY 2 CY per s tructure 

Racking Material 6 EA 2 per structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous St,uctures (Continued) 

Log Floodplain Roughnes~ Structure 18 EA 1 per 45 linear feet of new channel 

Log w fth Rootw ad 18 EA 1 per structure 

Retaining Log 18 EA 1 per structure 

Tight Rad1us Jam structure 1 EA· 1 every 8 channel meander wave lengths 

Foundation Logs 5 EA 3 per structure 

Log with Rootw ad 5 EA 3 per structure 

S(TEII Woody Debris 10 CY 7 CY per structure 

Racking Material 11 EA 7 'Per structure, 

Bend Jam Structure 1 EA 1 every 6 channel rneander wave lengths 

Foundation Logs 2 EA 2 per structure 

Log w ~h Rootw ad 3 EA 3 per structure 

Wlole Tree 2 EA 1 per structure 

Srrnll Woody Debris 13 CY 13 CY :Jer structure 

Rackmg Material 15 EA i 5 per structure 

Sweeper Log Structure 3 EA 1 every 2 channel ireanoer wave lengths 

Wlole' Tree 3 EA 1 per structure 

Small Woody Debris 9 CY 3 GY per structure 

Racking Material 9 EA 3 per structure 

Channel Spanning Jam 0 EA None 

Log with Rootw ad 0 EA 3 per structure 

Srmll Woody Debris 0 CY 3 CY per Slrocture 

Racking Material 0 EA 3 per structure 

Wood Habitat Structure 2 EA 1 every 3 channel meander wave lengths 

Log with Rootw ad 8 EA '4 per structure 

Small Woody Debris 6 CY 3 CY per structure 

Racking Material 6 EA 3 per structure 

Tuming Log Structure 1 EA 1 every 6 channel ireander wave lengths 

Log w ith Rootw ad 4 EA 4 per structure 

Small Woody Debris 3 CY 3 CY per structure 

Racking Material 3 EA 3 per structure 

Boulders 2 EA 2 per structure 

Bae kw ater Alcove 0 EA None 

Log with Rootw ad 0 EA 10 per AJcove 

Oxbow Backw ater Alcove 0 EA Norre 

Log w Ith Rootw ad 0 EA 25 per Alcove 

Revegetation jExcludes Rewegetation Associated with Bank Treatments) 
Planting & Seeding 

Planting 

Zone 1 0, EA 10~90 olants per ;:icre, ntended for anually wet areas 

Zone2 183 EA 4840 pants per acre 

Zone 3 144 EA 3825 pants per acre 

Zone4 357 EA 1891 pants per acre 

Seeding 

Zone.2. 0,04 AC 1' width each side of channel: 3,12 pure live seed/AC 

Zone 3 0.04 AC 1''w idtheach side of channel; 3.56 pu.re iive seed/AC 

Zone4 0_1 9 AC 5' width each side of channel: 19.02 pure live seed/AC Date.' 17:b 2 019 
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EFT EXISTING CHANNEL CHARACTERISTICS 

REACH ID 
VALLEY LENGTH CHANNEL LENGTH 

SINUOSITY 
VALLEY REACH 

(FT) (FT) SLOPE{%) SLOPE{%) 

£Fl 1,816 1,897 1.0 6.77 6.48 

EFT PROPOSED STREAM TREATMENTS 
PERENNIAL NON-PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

£Fl 1,897 0 

NOTES AND ASSUMPnONS: 
1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE IS CONSIDERED PREUMINARY AND MAY CHANGE IN 

FUTURE DESIGN PHASES AS THE WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. REACH EFT IS AN ENHANCEMENT-ONLY REACH CONSISTING OF HABITAT ENHANCEMENT BY MEANS OF 

STRATEGIC REGRADING OF THE CHANNEL WITHIN APPROX. STA 0+00 TO 13+00 (UM/TED TO REMOVING 

EXISTING BARRIERS TO FISH, CONSTRUCTION OF CONSTRUCTED RlffiES, AND DEEP POOL FISH HABITAT FOR 

IMPROVING REARING AND REFUGE DURING SUMMER AND WINTER EXTREMES). 

4. INDMDUAL HABITAT LOGS AND BOULDERS (NOT SHOWN) DISTRIBUTED THROUGHOUT REACH (KEYED IN, 

ANCHORED, OR BRACED) TO MEET HABITAT AND LARGE WOODY DEBRIS LOADING OBJECnVES. 

HABITAT STRUCTURE SPACING AND ASSOCIATED QUANnnES ARE SUMMARIZED IN INDMDUAL REACH QUANTITY 

SHEETS. 

PORnONS OF REACH EFT MAY BE RELOCATED DURING MINE OPERAnONS TO ACCOMMODATE MINE FACILJnES. 

NON-PERENNIAL STREAMS FROM SURROUNDING AREAS WILL BE ROUTED TO THE EFSFSR. 

EFSF SALMON RIVER REACH 1 ENHANCEMENT REACH 0 200 400 
Feet 0 SITE OVERVIEW PLAN 

_J 

D 
[!J 

U] 
c:( 
C -:E 
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DETAILED QUA/\ITITIES 

Item Description 

General 
/Vlobilization..and Demobilization 

Mobilization and Dermbmzation 

Cofferdams and Dewatering 
couerdam;, Dewatering, stream Bypass 

Stormwater Management 

BMPs and SWPFP 

Sife Access 
Stabilized Temporar:{ Access Road 

Site Work - Earthwork 
Excavation (Cut) 

C::hannel Exc-avation (Cut) 

Floodplain Excavation (Cut) 

Placement (Fill) 

Ch;m,nel Racemmt (Fill) 

Floo(lplain flacenienl (FilO 

Engineered strearmed Material 1 

Sorting and Stockpiling :i 

RockAnroringl Grade control 3 

Ephemeral Swale Channel Materfal ~ 

General Fill 

FIiter rvlaterlal 

TopsoiV Grow th Media 3 

Liner 

Quantity Units Quantities AS'Sl.lmptions 

1 LS Approximately 10% of cost pre-tax 

1,701 

0 

Q 

1.139 

0 

0 

0 

0 

0 

0 
439 

0 

LS Medium complex~y of diversion cnannel. or purrp and pipe (cleaner) 

LS 

LS 111\edium cornplex~y of ~ccess 

CY Assumes 67% of the upper 1300 ~ gets reworked, 3-fldeep. 

CY 

CY 

CY Assurres 67% of tne excavat1on gets replaced elsewhere on the otiannel 

CY 

CY 

CY 

CY 

CY 

CY 

CY 12'' thickness in Zone 3' 

SF 

Site Work• Bank Treabnents & Structures 
Bank Treatments 

Bank.Trea.tment A - FESL 0 LF Assumes 0% of total length of bank treatment 

GeoCoir 700 (Coarse Coir ECB) 0 Lf 2 soU Ufts: l 5-fool roll width 

C125BN (Fine COir ECB) 0 LF 2' soil lifts; 15-foot roll width 

1"x2''x18" Stake 0 EA None 

Live Slake 0 EA Live Stakes t per 3 linear feet of bank treat~nt 

Brush layer Live CuttirJQs 0 EA 4 willow cuttings per linear foot· of treatment 

Bank Treatment B- 12" Brushlayer 0 LF Assumes 0% of total length of bank treatment 

Brushlayer Li've Cuttings 0 EA 2 willow cuttings per llnear foot of treatment 

Slash for Brushlayer 0 CY 0 .28 CY per foot 

Bank Treatment C- 6" Brushlayer 0 LF Assumes 0% of total length of banktreatm.nt 

Brush layer Live Cuttings 0 EA 2 willow culUngs per linear fool of lreatrrent 

Slash for Brushlayer 0 CY 0 .14 CY per foot 

Miscellaneous Structures 

constructed Riffles 0 EA None 

Riffle Material 0 CY No, of riffles x 20' length x 1 o· width; 1ft thickness 

Energy Oissipation Pool 0 EA None 

Boulders 0 EA Based on banl<Jullw idth 

Dissipation Fbol Strearrtied Material 0 CY Based on bankfull w dlh, length 2x w ldth 

Sirnll Apex Jam 0 EA None 

Founoation Logs 0 EA 1 per structure 

Log w ilh. Rootw ad 0 EA 3. per structure 

Log Piles 0 EA 2 per structure 

,I 
small \/Voody Debris/ Slash' 0 CY 3 CY per structure 

Racking ~terlal 0 EA 3 per structure 

Toe Log Structure 7 EA 1 every 4 channel meander wave lengths 

Foundation Logs 0 EA O per struclUre 

Log with Rootwad 21 EA 3 per structure 

Boulders 0 CY O CY per structure 

Small \/Voody Debris/ Sias h 14 CY 2 CY per structure 

Racking Material 74 EA 2 per structure 
' 

Item Description Quantity Units Quantities Assumptions 

Miscellar,eous Structures (Continued) 

Log Floodplain Roughness Structure 0 EA None 

Log with RooJwad 0 EA 1 per structure 

Retaio\ng Log 0 EA 1 per structure 

Tight Radius Jam Structure 5 EA 1 every 6 c~annel meander wave lengths 

Fnu ndation Logs 32 EA 3 per structure 

Log w ith Rootw act 27 EA 3 per structure 

Small \M:mdy Debris 59 CY 7 CY per structure 

Racking Material 64 EA 7 per structure 

Bend Jam Structure 7 EA 1 every 4 channel n--eander wave lengths 

Foundation Logs 14 EA 2 per structure 

Log with Rootw ad 21 EA 3 per structure 

Whole Tree 14 EA 1 per structure 

Small. Woody Debris 89 CY 13 CY per structure 

Racking Material 103 EA 15 per structure 

Sw eep,er !-og Structure 14 EA 1 every 2 channel n1;,ander wave lengths 

Whole Tree 14 EA 1 per structure-

Small Woody Debris 41 CY 3 CY per structure 

Racking Material 41 EA 3 per structure 

Channel Spanning Jam 0 EA None 

Log with Rootw act 0 EA 3 per structure 

Small Woody Debris 0 CY 3 CY per structure 

Racking Material 0 EA 3 per structure 

Wood l'labitat Structure 9 EA 1 every 3 channel rreander wave lengths 

Log 'I\' ith Rootw ad 37 EA 4 per structure 

Small Woody Debris 27 CY 3 CY per structure 

Racking Material 27 EA 3 per structure 

Turning Log Structure 5 EA 1 every 6 channel•nieander wave lengths 

Log with Rootw ad '1'8 EA 4 per structure 

Small. Woody Debris 14 CY 3 CY per structure 

Racking Material 14 EA 3 per structure 

Boulders 9 EA 2 p.er structur& 

Backw ater Alcove 0 EA None 

Log w tth Roolw ad 0 EA 10 per A l<;ove 

Oxbow Backwater A leave- 0 EA None 

Revegetation (Excludes Revegetation Associated with Bank Treatments) 
Planting & Seeding 

Planting 

Zone 1 0 EA 108-90 plants per acre. inlen(led for anually w ·el areas 

Zone 2 88 EA 4840 plants per acre 

Zone 3 69 EA 3825 plants per acre 

Zone4 515 EA 1891 plants per acre 

Seeding 

Zone 2 0 ,02 AC 1'w 'dth each side of channel; 3,12 pure live seed/AC 

Zone3 0.02 AC 1' width each side of channel: 3.56 pure live seeo/AC 

Zone 4 0 .27 AC' 15' width each s ide of channel: 19,02 pure live s·eed/AC 
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REACH ID 

EFJA 

EFZB 
fFZC 

~~~~~'1_ 

- -
/ -1 6 

EFSF SALMON 

ET2 EXISTING CHANNEL CHARACTERISTICS 

VALL['( LENGTH CHANNEL LENGTH 
SINUOSITY 

VALL['( REACH 
(FT) (FT) SLOPE(%) SLOPE{%) 

2,020 2,.00 LI 3.J1 3.06 

.S,420 5,754 LI 3.M Z.81 
1,094 1,174 LI 6.95 6.41 

EF2 PROPOSED STREAM TREATMENTS 
PERENNIAL NON- PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

EF2 9,111 0 

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE IS CONSIDERED PRELIMINARY ANO M4Y CHANGE IN 

FUTURE DESIGN PHASES AS THE WETLANDS, CHANNEL AND FLOODPLAIN DESIGN PROGRESSES. 

3. REACH EF2A, EF2B, ANO EF2C ARE AN ENHANCEMENT-ONLY REACH CONSISTING OF HABITAT 

ENHANCEMENT BY MEANS or STRATEGIC PLACEMENTS or LARGE WOODY MATERIAL REGRADING OF THE 

CHANNEL (LIMITED TO RELIC DAM REMOVAL, CONSTRUCTED RlmES, ANO DEEP POOL FISH HABITAT FOR 

IMPROVED REARING AND REFUGE DURING SUMMER AND WINTER EXTREMES). 

4. INDIVIDUAL HABITAT LOGS ANO BOULDERS (NOT SHOWN) DISTRIBUTED THROUGHOUT REACH (KEYED IN, 

ANCHORED, OR BRACED) TO MEET HABITAT AND LARGE WOODY DEBRIS LOADING OBJECTIVES. 

5. HABITAT STRUCTURE SPACING AND ASSOCIATED QUANTITIES ARE SUMMARIZED IN INDIVIDUAL REACH 

QUANTITY SHEETS. 

RIVER REACH 2 ENHANCEMENT REACH 0 200 400 
Feet 0 SITE OVERVIE~V PLAN 
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REACH ID 

EFJA 

EFZB 

E'FZC 

EFSF SALMON 

ET2 EXISTING CHANNEL CHARACTERISTICS 
VALLEY CHANNEL 

SINUOSITY 
VALLEY REACH 

LENGTH (FT) LENGTH (FT) SLOPE(%) SLOPE(%) 

2,020 2,JJO LI 3.J1 3.06 

.S,420 5,754 LI 3.M Z.81 
1,094 1,174 LI 6.95 6.41 

EF2 PROPOSED STREAM TREA TMENTS 
PERENNIAL NON-PERENNIAL 

REACH ID CHANNtl LENGTH CHANNEL LENGTH 
(FT) (FT) 

EF2 9,111 0 

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE IS CONSIDERED PRELIMINARY AND MAY CHANCE IN 

FUTURE DESIGN PHASES AS THE WEIL4NDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. REACH EF2A, EF2B, AND EF2C ARE AN ENHANCEMENT-ONLY REACH CONSISTING OF HABITAT 

ENHANCEMENT BY MEANS OF STRATEGIC PLACEMENTS OF LARGE WOODY MATERIAL, REGRADING OF THE 

CHANNEL (LIMITED TO RELIC Ql1M REMOVAL, CONSTRUCTED RIFFLES, AND DEEP POOL FISH HABITAT FOR 

IMPROVED REARING AND REFUGE DURING SUMMER AND WINTER EXTREMES). 

4. INDIVIDUAL HABITAT LOGS AND BOULDERS (NOT SHOWN) DISTRIBUTED THROUGHOUT REACH (KEYED IN, 

ANCHORED, OR BRACED) TO MEET HABITAT AND LARGE WOODY DEBRIS LOADING OBJECTIVES. 

5. HABITAT STRUCTURE SPACING AND ASSOCIATED QUANTITIES ARE SUMMARIZED IN INDIVIDUAL REACH 

QUANTITY SHEETS. 

RIVER REACH 2 ENHANCEMENT REACH 0 200 400 
Feet 0 SITE OVERVIE~V PLAN 
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REACH ID 

EF2A 

EFZB 
fFZC 

EFSF SALMON 

EF2 EXISTING CHANNEL CHARACTERISTICS 
VALLEY CHANNEL 

SINUOSITY 
VALLEY 

LENGTH (FT) LENGTH (FT) SLOPE(%) 

2,020 2,J!JO L1 3.J1 

5,420 5,754 LI 3.M 

1.094 1,174 LI 6.95 

EF2 PROPOSED STREAM TREATMENTS 

REACH PERENNIAL NON-PERENNIAL 

SLOPE (%) REACH ID CHANNtL LENGTH CHANNEL LENGTH 
(FT) (FT) 

3.06 

Z.81 

6.41 

EF2 9,118 0 

IMMEDIATELY U 
NNEL PORTAL; U 
1CTION TO MAINTA 

PROPOSED MIDNI 
IGNMENT SEE M 

1. MINE: CLOSURE: GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. RNAL GRADE: OF MINE CLOSURE GROUND SURFACE: IS CONSIDERED PRE:L/MINARY AND MAY CHANGE IN 

FUTURE DESIGN PHASES AS THE WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

R£4CH EF2A, EF28, AND EF2C ARE AN ENHANCEMENT-ONLY REACH CONSISTING OF HABITAT ENHANCEMENT 

BY MEANS OF STRA TE:G/C PLACEMOVTS OF LARGE WOODY MATE:RIAL, REGRADING OF THE CHANNEL (LIMITED 

TO RELIC DAM REMOVAL, CONSmUCTEO RIFFLES, AND DEEP POOL FISH HABITAT FOR IMPROVED REARING 

AND RffUGE DURING SUMMER AND WINTER EXTREME:S) . 

INDIVIDUAL HABITAT LOGS AND BOULDERS (NOT SHOWN) DISTRIBUTED THROUGHOUT REACH (KEYED IN. 

ANCHORED, DR BRACED) TO MEET HABITAT AND LARGE WOODY DEBRIS LOADING OBJECTIVES. 

HABITAT STRUCTURE SPACING AND ASSOCIATED QUANTITIES ARE SUMMARIZED IN INDIVIDUAL REACH QUANTITY 

SHEETS. 

RIVER REACH 2 ENHANCEMENT REACH 0 200 400 
Feet 0 SITE OVERVIE~V PLAN 
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DETAILED QUANTITIES (EF2A, EF28, EF2C) 

Item Description Quantity Units Quantities Assumptions 

General 
Mobilization and Demobilization 

11/obil\z:>!tion and Derinbilczation 1 LS Approximsrely 10% of cost pr,e-tax 

Cofferdams and Dewatering 

Cofferdams, Dew atering, Stream Bypass 1 LS Medium COITJllexity of diversion channel, or ptJn-., and pipe ("cleaner) 

6\.ormwater Management 

BMPs and SWPFP 1 LS 

Site Access 

Stabil1Zed 1e[Tl)Or•ary Access Road 1 l s Medium corrpledy of access 

Site Work - Earthwork 
Excavation (Cut) 

Channlll Excavation (Cut) 5,'066 CY ,Assurres pool excavation every 4 bankfull w idtns 

Floodplain Excavatfon (Cut) () CY 

Placement (Fill) 
.Channel Aacerrent (Fill) 0 CY 

Floodplain Aacermnl ( Fill) 3,394 CY Assurres 67% of th''i! excavation gets replaced elsewhere on the chann·el 

Ei1gineered Strearriled Material' 0 CY 

Sorting aM stockpiling ' 0 CY Includes both Engineered Strearrbed l\llaleriaJ and Roel< Armoring 

Rock Armoring/ Grade Control 1 0 CY 

Ephemeral Swale c1,annel Material 3 0 CY 

General Fill 0 CY 

Filter Material 0 CY 

Top~oiv G<own·, Media " 3,166 CY 12" lhick~ess fn Zone 3 

Liner 9 SF 

Site Work - Bank Treatments & Structures. 
Bank Treatments 

Bank Treatrrent A - FESL 0 LF Assurres 0% of total leng1h of banktreatrren1' 

GeoCoir 700 (Coars.e Coir ECB) 0 LF 2 Mil lifts; 15-fool roil w tdth 

C12:'iBN(FineCo,r ECB) 0 LF 2 soil lifts; l 5-foot roDwidlh 

1"x2"x 18" Slake 0 EA Dead Stakes 1 per 3 linear feet of bank treatment 

Live Stake 0 EA None 

Brushlayer Live CtJttings () EA. 4 w lllaw c,uttings per linear foot oflreatrrent 

Bank Treatmenl B - 12" Brushlay:er 0 LF Assurres 0% of total length of bank treatment 

Brushlayer Live Cuttings 0 EA 2 willow cuttings per lln~ar fp.ot of treatrrenl 

Slash for Br~shlayer 0 CY 028 CY per foot 

Bank Treatrrent C - 6" Brushlayer 0 LF Assurres 0% of total length of banktreatrrent 

Brushlayer Live Cuttings 0 EA 2 w 1llow cuttings per linear foot of treatrrent 

Slash for Brushlay'.er 0 CY 0,14 CY per foot 

" Miscellaneous Structures 
{. 

Constructed Rfffles ~ () EA None 
... Riffle Material 0 CY No_ofrifllesx20' lengthx 1D'wid1h; 1ftthickness 

i' Energy Diss ipatir;m Pool 0 EA Non.e. 

l Boulders D EA Based on bankfull width 

Dissipation Pool strearTt>ed M~terial 0 CY Based on bankfull width. length 2x width 
- S,mll Apex Jarrt Q EA Non~ 
~ Foundation Logs Q EA 1 per structL,re 

~ Log w tth Rootw ad Q EA 3 per structure 

Log Piles 0 EA 2 per structur-e 

Small Woody Debris/ Slash !) CY 3 CY per structure 

Racking Material 0 EA 3 per structuri?: 
1, 

Toe Log Structure -n EA 1 ,eve.ry 4 channel rreander wave lengths 
\J 

Foundation Logs 0 EA 0 per structure 

!; Log W¢h Rootwad 68 EA 3 per s tructure 

~ Boulders 0 CY 0 CY per structure 
~ SrraU Woody Debris/ Slash 45 CY 2 C-Y per struc-ture cl 

J Racki.n,g Material 45 EA. 2 ~er structure 
2 

Lo,J Floooplain Rougnoess Structure 0 EA None ~ 

? Log w tth Rootw ad 0 EA 1 per structure 

~ Retaining Log 0 EA 1 per .str.uctur,e 

light Radius Jam Structure 15 EA 1 every 6 channel rpeander wave lengths 

f., Foundation Logs 106 EA 3 per s1ructure 

Log w,rth Rootw ad 91 EA 3 per structur.e 

~ 
Srmll Woody Debris Hl6 CY 7 CY per strugture 

Racking Material 211 EA 7 per s1ructure 
-

Item Description 

Miscellaneous Structures (Continued) 

Bena Jann Structure 

Foundat.ion Logs 

Log with Rootwad 

Wiole1ree 

Srralt Woody Debris 

Rackif)g Materia I 

Sweeper Log Structure 

\Miole 1ree 

Srrall woody Debris 

Racking Materia I 

Channel Spannlng Jam 

Log wtth Root,v.id 

Srrall Woody Debris 

\Nood Ha brtat Structure 

Log with RoQtwad 

Strall \Noody Debris 

Racking Material 

Turning Log Structur'i! 

Log with Rootw ad 

SrTJlil Woody Debris 

Racking Materia I 

Boulders 

Backwater Alcove 

Log wrtt] Rootwad 

·Oxbow Backwater Alcove 

Log with .Rootwad 

Split Flow Side Cha nne:I 

Log with Rootwad 

Side Channel 

Log with .Rootw ad 

,Alternating Bank,Ja m structure 

Log With Rootwad 

Srrall Woody Debris 

Racking Material 

Existing Boulder Apex. Jam 

Log with RoolW ad 

Stra! Woody Debris 

Racklng Material 

Whole Tree Habitat S1ruc ture 

Wiole Tree 

Srrall Woody Debris 

Racking Materia I 

Quantity Units Quantities Assumptions 

30 
60 

91 

60 
393 

463 

91 

91 

272 

272 

4 

12 
12 

12 

45 

181 

136 

136 

23 

91 

6l3 

68 
45 

2 

20 
0 

0 

0 

0 

0 

0 

6 

26 

19 

19 

1 
3 

3 

3 

a 
8 

25 

25 

EA 
EA 

EA 

EA 

CY 

EA 

EA 

EA 

CY 

EA 

EA 

EA 

CY 

EA 

EA 

EA 

1 every 3 channel fl'l;!ander wave lengths 

'2 per s1ruotu re 

3 per structure 

1 per structure 

1'3 CY per structure 

15 per structure 

1 every 1 ctiannel fl'l;!<lnder w aYe lengths 

1 per structure 

3 CY per structure 

3 per structure 

No. varies by reach 

3 per s·tructure 

3 CY per structure 

1 every 2 channel rreander w av e lengths 

4 ~er st!ucture 

CY 3 CY per structur~ 

EA 3 per structure 

EA 1 every 4 ch.innel meander w ·ave lengths 

EA 4 per struoture 

·CY 3 CY per structure 

EA 3 per structure 

EA 2 per ,struoture 

EA No, varies by reach 

EA 10 per Alcove 

EA None 

EA 25 per l\.lcC1ve 

EA None 

EA 4 per stl ucture 

EA None 

EA 4 per structure 

EA No. varies by reach 

EA 4 Rer structure 

CY 3 CY per structure 

EA a per structure 

EA No. varies by reach 

EA 3 per struc.ture 

CY 3 CY per structure 

EA 3 per .structure 

EA No. varies by reach 

EA 1 pe, structure 

CY 3 CY per structure 

EA 3 per St(UCttJ(e 

E¼lsting boulder Channel Spanning Jam 1 EA No. v aries bY, reach 

Log VI ith Rootw ad '3 EA 3 per structure 

Srmll Woody Debris 3 CY 3· CY per structure 

Racking Material 3. EA 3 per structure 

Revegetation (~eludes Re.vegetation Associated witJl Ban.k Treatments) 
Planting & Seeding 

'Ranting 

Zone 1 0 EA 1\J89U plants [Jer ac r.e, intended tor ~nually wet are~s 

Zone2 633 EA 4840 plants per acre 

Zone 3 500 EA 3825 plants per acre 

Zone4 3?11 EA 1891 plants per ;,ere 

Seeding 

Zone 2 0,13' AC 1' width each side of channel; 3.12 pure live seed/AC 

Zone3 013' AC 1 · width each side of c hannel; 3 56 pure live seed/AC 

Zone 4 1,96 A C 15' width each side of channel; 19 ,02 pure live seed/AG 
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NNEL AUGNME. 
E Er2 OVcli'V/EW 
3 (DRAWING Ei 

PROPOSED MIDNIGHT CREEK 
CHANNEL ALIGNMENT Sff 
MNC 1 Ov1:R\11EW SHEE:T 
(DRAWING MNCl - 1) 
7 7 7 

EAST FORK SOUTH FORK SALMON RIVER REACH 3 
SITE OVERVIEW PLAN 

ff3 PROPOSED CHANNEL CHARACTERISTICS 

VALLEY LENGTH CHANNEL LENGTH VALLEY REACH 
REACH ID (FT) (FT) SINUOSITY SLOPE(%) SLOPE(%) 

EFJA 1;,055 1,243 1.2 4.43 J.76 

Ef3B 1,135 1,464 1.3 4.85 J.76 

EF9C J,,5BJ 1,IJS9 1.2 4.58 J.76 

EF3 PROPOSED STREAM TREATMENTS 
P[RENNIAL NON- PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

EF3 ~60, 2,011 

NOTES AND ASSUMPTIONS: 
1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE INCLUDING THE YELLOW PINE PIT BACKALL GRADING IS 

CONSIDERED PRELIMINARY AND WILL CHANGE IN FUTURE DESIGN PHASES AS THE YELLOW PINE PIT 

BACKFILL, WE.TIANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. NON- PERENNIAL STREAMS FROM SURROUNDING AREAS WILL BE ROUTED TO THE PROPOSED EFSFSR, 

HENNESSY CREEK, OR MIDNIGHT CREEK CHANNELS. 
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STREAMB£() 
MATERIAL 

,__ _______ MEANDER WA\.f" L[NGTH ---------. 

~ :i,.. 
STEP BOULDERS \ 

.-~ 

ROUGHNESS BOULDERS 

RIFFLE CREST 

-4':f' ~ 
....... ~-Sl'.Op~. 

NTS 
LOW A.OW WATER SURFACE ELEVATION 

..... ,,. ~N2,r- . 
..._.,. ~ ~ ...[ BANKFVLL DEPTH ....... 

" ..... ,,. ..... 
RIFPLC MATERIAL. TfP 

smEAMBED MATERIAL, Tf P 

STEP 

BANKFULL WS 

LOW FLOW WS 

~ 
,,. ..._ r FLOODPIAIN ELE\IATION = BANKFULL ELEVA r!ON 

"' ../._ r STEP BOULDER. Tf P 

....... ....... ..... 
.. ....... 

..._,,, ._ STEP HEIGHT 
(BASED ON ASH 

\.l;:,.~-kff~ ~ ,;N~~~-J., ~----~ PASSAGE CRITERIA) ....... ..... .. ..... ......... 

POOL TA/LOUT -+--- RIFF!_£ --- STEP , ,--' ,1 ,. , -5, 

STEP ;;;~~EACH PROR~ 
NTS 

FWOOPIAIN SURFACING 

2:1 

smEAMBED 
MATERIAL 

___ ,_, 

A--.-~-·a -------

FLOODPLAIN SURFACING 

l, ROC~ ARMOR LAYER A E LINER TRANSITION 
LAYERS 

- -----------E--++-------1----, 

~f::OPMENT POOL SECTION A-A' 
NTS 

ROCK ARMOR 
LAYER 

LINER TRANSITION 
LAYERS 

RIFFLE SECTION 8-8 ' 
NTS 

f1.QI£S. 
I. CHANNEL AND FLOODPLAIN SHALL BE' CONSTRUCTED TO THE DIMENSIONS IDENTIFIED IN THC CHANNEL DEFINITION 

TABLES ANO AT THE LOCATIONS SHOWN IN INDIVIDUAL REACH O\IER\1/EW PLAN SHEETS. 

2. CHANNEL SIZING FOR IYPICAL POOL AND RIFFLE CROSS SffTIONS IS BASED ON CHANNEL FORMING (BiWKFULL) 

DESIGN FLOW. DETAILED TYPICAL SECTIONS FOR OTHER STREAM HABITATS WILL BE DEVELOPED IN A FUTURE 

DESIGN PHASE. 

J. BANK TREATMENT IYPES ARE NOT DEPICTED IN THE TYPICAL POOL ANO RIFA.E SECTIONS. SEE SHEETS 0- 1 AND 

0-2 FOR EJANK TREATMENT QUAILS. 

4. SEE SHEETS 0-3 THROUGH D- 10 FOR HABITAT STRUCTURE DETAILS. 

5. HABITAT STRUCTURE SPACING AND ASSOCIATED OUANTITIES ARE SUMMARIZED IN INDIVIDUAL REACH QUANTITY 

Sl-lffTS. 

6. SEE SHEETS 0-1 AND D-20 FOR PLANTING AND SEEDING DETAILS AND PLANTING SCHEDULfS, 

7. SEE SHEETS D-13 THROUGH D- 14 FOR TYPICAL FLOODPIAIN CROSS SECTIONS. 

2. ROCK ARMOR LAYER TO SPAN CHANNEL WiDTH, AS SHOWN, CONTINUOUSLY ALONG LONGITUDINAL PROFILE. 

3. ROCK ARMOR LAYER TO SPAN VALLEY WIDTH, AS SHOWN, AT STRATEGIC LOCATIONS (TBD) ALONG LONGITUDINAL 

PRORLE. 

EF3 
PROPOSED 

STEP POOL REACH 
CHANNEL DEFINITION TABLES 

PLAN TABLE 

BANKFULL BANKFULL WIDTH/ 
AVi:RAGE MEANDER MEANDER RADIUS OF AVG 

REACH FLOW WIDTH 
DE'PTH AT 

WAVE'LENGTH 
BELT 

CURVATURE' 
POOL FLOODPLAIN 

ID 
DEPTH BANKFULL WIDTH SPACING WIDTH (FT) 

(CFS) {FT) RATIO (FT) (FT) (FT) (FT) (FT) 

EF3A 215 11 16 1,7 260-JJO 145-180 40- 16(} 105-330 180-160 

EF3B 127 21 17 1,7 270-JS(J 155-180 40·16S 110- 350 180-160 

EF3C 234 zg 18 1.7 280- 360 160-11/D '5-115 115- JfiO 180-JlfO 

PROFILE TABLE 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT) SLOPE (%) SLOPE(%) 

UJA 45-305 25- 65 20-45 10-24 

EF3B 45 -320 30- 65 19-45 10-23 
EF3C "5·"5 3()-'7() 18- ,U 9-1.2 

MATERIALS TABLE 
STR£AMBED RIFFLE FLOODPLAIN FLOODPLAIN 

STREAMBED MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERIAL FLOODPLAIN SURFACING 
REACH 

MATERIAL AVG MATERIAL AVG MATERIAL AVG SURFACING AVG 
ID 

TYPE THICKNESS 7YPE THICKNESS TYPE THICKNESS TYPE THICKNESS 
(FT) (FT) {FT) (FT) 

EF3A 

EFJB 
EF!JC 

NOTES 
7. MATERIALS TABLE ID 8£ 0£\IELOPED IN FUTURE DESIGN. 

2. STREAMBED MATE'RIAL IYPES: S1 (D50 = XX''.). S2 {050 = XX".). S3 {050 = XX"). 

3. RIFFLE MATERIAL IYPES: S1, S2, SJ , RT (D50 = xx~, R2 (050 = XX'J, 

4. FLOODPLAIN SURFACING MATERIAL TfPES: GROWTH MEDIA, ALG<IE. HYDROMULCH, OR NONE. 

SECTIONS TABLE 

REACH SECTION A (FT) 8 {FT) C (FT) D (FT) E (FT) 
ID 

EF3A 12.8 8.0 8.5 ,u 29.3 

EFJB POOi.SECT/ONA. •A' 12., 9.4 8.5 4.3 10.7 

EF3C 11.8 10.T 8.5 43 31.9 

EF3A. 2.2 11.1 0.7 2.2 26.6 

EFJB RIFFtE SECTION B • B' 2.1 11.9 0.8 1.2 27.9 

EF3C 2.D 12.6 a., 2.2 29.0 
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DETAILED QUA/\ITIT/ES 

Item Description Quantity Units Quantities Assumptions 

General 
Mobilization and Demobilization_ 

Mobilization and Derro.blization 

Cofferdams and Dewatering 
couerdams, Dew atering. stream Byp,ass 

Stonnwater Management 
BMF'S aM SWPW 

Sife Access 
Stabilized Terrporar:{ Access Ro·ad 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain Excavation (Cut) 

Placement (Fill) 
Channel Placement (Fill) 

Floooplain flacenienl (Fill) 

Engineered strean-tied Material 1 

Sorting and .Stockpiling" 

RockAnmringl Grade control 3 

Epherreral Swale Channel Material :l' 

General Fill 

FIiter tvlaterlal 

10.804 

0 

0 

0 

27,892 

66,230 

38,338 

428 

32.043 

35,389 

TopsoiV Grow,th rvtldia 3 1,706 

Liner 318,504 

Site Work• Bank Treatments & Structures 
Jjank Treatments 

BanK Treatment A - FESL 0 

GeoCoir 700 (Coarse Coir ECB) 0 
C125BN (Fine Coir ECB) o 
1",><_2''x18'' Stake 0 

Live Stake 0 

Brush layer live Cullin.gs 0 

Bank Treatrrent B - 12" Brushlayer 5,527 

,, Brushlayer Live Cuttings 11 ,054 

Slash for Brushlayer 1,548 

Bank Treatnient C- 6" Srushlayer 1 ,842 

Brush layer Live Cuttings 3,685 

Slash for Brushlayer 256 

Miscellaneous Structures 
Constructed Riffles 0 

Riff le Material 0 

Blergy Dissipation Pool 0 

BoukJers 0 

Dissipation Pool Strearroect 110\e,ial 0 

Srmll Apex Jam 0 

Foundation Logs 0 
I Log with Rootwad 0 

Log Piles 0 

Small Woody Qebrls/ Slash 0 

Racking Material 0 

Toe Log Structure 13 
Foundation Logs 0 

Log with Rootw ad 39 

Boulders 0 

Small Woody Debris/ Slash 26 

Racking Material 26 

LS 

LS 

LS 

LS 

CY 

CY 

CY 

CY 

CY 

Approxirmtely 10% of cost pre-tax 

Low cofll)lextty of diversion channel, or pump and pipe (cleaner) 

Low COfll)le><.tty of access 

Channel Length • Top Wk:Jth • .(Depth -,. 0100) 

CY lncludes both Engineered Strearrbed Material and Rock Arrmr1ng 

CY 

CY 2011 LF al new channel;0.5 FT gravel thickness: 5,75' SF XS 

CY 
CY 

CY 12" thickness io Zone 3 

SF Includes all 1T1aterial and ,lapor 

LF Assurres 0% of total length of bank treatroonl 

LF 2 soO 1.ifts: 15-foot roll width 

LF 2 soil lifts; 15-foot roll width 

EA Dead Stakes 1 per 3 llnea r leet of bank treatment 

EA None 

EA 4 w mow cuttings per linear foot of treatment 

Lf Assumes .60% of total length of oank treatment 

EA 2 w ttlow cuttings per linear foot ot 1reatment 

CY 0.28 CY per foot 

LF Assurres 20% of total length of bank treatment 

EA 2 w Jllow cuttings per linear foot at treatment 

CY 0.1 4 CY per foot 

EA None 

CY No. of riff les x :20' length x 1 O' w idtl\; 1 f t th iokness 

EA None 

EA Based on bankfuU w idlh 

CY Based on bankfullw idth, length 2x width 

EA None 

EA 1 pet structure 
EA 3 per structure 

EA 2 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA 1 every 2 channel rreander wave lengths 

EA O per structure 

EA 3 per structure 

CY o CY per structure 

CY 2 CY per structure 
EA 2 per structure 

Item Description Quantity Units 

Miscellaneous Structures (Continued) 
Log Floodplain Roughness Structure 

Log w ith Rootw ad 

Retaining Log 

Tight Radius Jam Structure 

Foundation Logs 

Log w ith Rootw ad 

S1r0II Woody Debris 

Racking Materia I 

Bend Jam StnJcture 

Foundation Logs 

Log w ith Rootw ad 

Whole Tree 

S1r0II Woody Debris 

RacKing Material 

sweeper Log Structure 

Whole Tree 

Srmll Woody Debris 

Racking Material 

Channel Spanning Jam 

Log w ith Rootw ad 

Srtall Woody Debris 

Racking Matetial 

Wood Habitat Structure 

Log w ith Rootw ad 

Srmll Woody Debris 

Rac~ing Material 

Turning Log Structure 

Log w ith Rootw ad 

Srmll Woody Debris 

Racking Material 

Boulders 

Bae kw ater A !cove 

log w ith Rootw ad 

184 EA 

184 EA 

184 EA 
4 EA 

31 EA 

26 EA 

57 .CY 

61 EA 

9 EA 

18 EA 

26 EA 

18 EA 

114 CY 

132 EA 

13 EA 
13 EA 

39 CY 

39 EA 

4 EA 

12 EA 

12 CY 

12 EA 

9 EA 
35 EA 

26 CY 

26 EA 

4 EA 
18 EA 

13 CY 

13 EA 

9 EA 

2 EA 

20 EA 

Quantities Assumptions 

1 per 25 linear feet of new channel 

1 per structure 

1 per structure 

1 every 6 channel rrean<1er wave lengths 

3 per structure 

3 per structure 

7 CY per structure 

7 per structure 

1 every 3 channel rreanoer wave lengths 

2 per structure 

3 per structure 

1 per structure 

13 CY per structure 

15 per structure 

t every 2 ch;;innel nieander wave lengths 

1 per strycture 

3 CY per structure 

3 per structure 

No, varies by reach 

3 per structure 

3 CY per structure 

3 per structure 

1 every 3 channel meander w ave lengths 

4 per structure 

3 CY per structure 

3 per structure 

1 every 6 channel nieander wave lengths 

4 per structure 

3 CY per structure 

3 per structure 

2 per strycture 

No. varies by reach 

t O per A lcove 

Oxbow Backwater Alcove O EA None 

Log with Rootw ad O EA 25 per A lcove 

Revegetation (Excludes Revegetation Associated with Bank Treatments) 
Planting & Seeding 

Aantirig 

Zone 1 0 EA 10890 plants per acre, inteoded for anually wet areas 

Zone·2 1 ,024 EA ·4840 plants per acre 

Zone 3 809 EA 3825 plants per acre 

Zone 4 2,000 EA 1891 plants per acre 

Seeding 

Zone 2 0.21 AC 1' width each side of channel: 3, 12 pure ~ve seed/AG 

zorre ·3 0.21 AC r width each side of channel; 3.56 pure live seed/AC 

Zone 4 1.06 AC S'w idth each side of channel; 19.02 pure live seed/AC Date.' P,,b 2 019 
Desfqnt1d: JF JY MP 
Drawn: ,If. JY, MP 
Checked: =R~R __ _ 
Approved: 
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NOTES AND ASSUMPTIONS: 
1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5 ' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE INCLUDING THE YELLOW PINE 

PIT GRADING IS CONSIDERED PRELIMINARY AND WILL CHANGE IN FUTURE DESIGN 

THE YELLOW PINE PIT, WETLANDS, CHANNEL, AND FLOODPLAIN 

OGRESSES. 
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NOTES AND ASSUMPTIONS: 
1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5 ' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE INCLUDING THE YELLOW PINE 

PIT GRADING IS CONSIDERED PRELIMINARY AND WILL CHANGE IN FUTURE DESIGN 

PHASES AS THE YELLOW PINE PIT, WETLANDS, CHANNEL, AND FLOODPLAIN 

DESIGN PROGRESSES. 

3. SEE LEGEND SHEET G6 
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ff4 EXISTING CHANNEL CHARACTERISTICS 

VALLEY LENGTH CHANNEL LENGTH VALLEY 
REACH ID {FT) {FT) SINUOSITY 

SLOPE{%) 

EF4 2,030 2,14J 1.1 4.29 

--l EXISTING 

)< CHANNEL AL/GNM 

"' Y r! ( ':y. --l"" ' -

\ --l ' 

, I \ "" '\, 
r \ --l 

REACH 
SLOPE(%) 

4.06 

ff4 PROPOSED STREAM TREATMENTS 
PERENNIAL NON- PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

EF4 2,14J 0 

I 
I 

/ ) , 

I. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE INCLUDING THE YELLOW PINE PIT GRADING IS 

CONSIDERED PRELIMINARY AND WILL CHANGE IN FUTURE DESIGN PHASES AS THE YELLOW PINE PIT 

BACKFILL, WET/ANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. REACH EF4 IS AN ENHANCEMENT-ONLY REACH CONSISTING OF HABITAT ENHANCEMENT BY MEANS OF 

STRATEGIC REGRADING OF THE CHANNEL (LIMITED TO THE ADDITION OF CONSTRUCTED RIFFLES, DEEP POOL 

FISH HABITAT FOR IMPROVED REARING AND REFUGE DURING SUMMER AND WINTER EXTREMES), AND 

FLOODPLAIN REGRADING. 

4. INDIVIDUAL HABITAT LOGS AND BOULDERS (NOT SHOWN) DISTRIBUTED THROUGHOUT REACH (KEYED IN, 

ANCHORED, OR BRACED) TO MEET HABITAT AND LARGE WOODY DEBRIS LOADING OBJECTIVES. 

5. HABITAT STRUCTURE SPACING AND ASSOCIATED QUANTITIES ARE SUMMARIZED IN INDIVIDUAL REACH 

QUANTITY SHEETS. 

EFSF SALMON RIVER REACH 4 ENHANCEMENT REACH 0 200 400 
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DETAILED QUA/\ITITIES 

Item Description 

General 
Mobilization and D~n1o~ilization 

Mobilization am! Dermbilization 

Cofferdams and Dewatering 
Cofferdams,, Dew atering, Stream Bypass 

Stonnwater Management· 
BMF's and SVIIPPP 

SJfe Access 

Stabilized Tefl1)orary Access Road 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain Excavation (CUI) 

Placement (Fill) 
Ch;mnel Placement (Fill) 

Floooplain Placement (Fill) 

Engineered strearroed Material 3 

Sorting and Stockpiling ' 

Roc](Arrroring/ Grade control~ 

Epherreral Swale Cltannel Material 3 

General Fill 

Fitter tvlaterial 

TopsoiV Growtn Media 3 

Liner 

Quantity Units Quantities Assumptions 

1 LS Approx1rrntely 10% of cost pre-tax 

1 

1,191 

0 

0 
798 

0 

0 

0 

0 

0 
0 

744 

a 

LS Hlgt1 cofl1)1ex~y of diversion channel. or pufl1) and pipe (cleaner) 

Ls 

LS Low cofl1)1exrty of' access 

CY Assumes pool excavation every 4 banlltufl widths 

CY 

CY 

CY 

CY 

CY Includes both Engineered Strearroed Material and Rock Armoring 

CY 

CY 

CY 

CY 

CY 12'' thickness in Zone 3 

SF 

Site Work • Bank Treatments & Structures 
Bank Treatments 

Bank Tre:atment A - FESL 0 LF Assumes 0% oflota I length of bank treatrre·nt 

GeoCoir 700 (Coarse Coir ECB) 0 LF 2 so11 lifts: 15-foot rollwii:Hh 

C125BN (Fine COir ECB) 0 LF 2 soil lifts; 15-foot roll w idlh 

1"x2''x18" Stake 0 E'A Dead Stakes 1 per 3 linear feet of banktreatlTE'nt 

Live. Stake 0 EA None 

Br.ushlayer Live Cu!tlngs a EA 4 w illow cuttings per linear foot of treatrrent 

Bank Treatme·nt B - 12" BrL1shlayer 0 LF Assumes 0% of Iota I lenglh of bank treatrrent 

Brush layer Live Cuttings 0 EA 2 w illow cuttin11s per linear foot of lreatrrent 

Slash for Brusl\ layer 0 CY 0.28 CY per foot 

Bank Treatment c • 6" Brush layer Q LF Assurres 0% of Jota I length of bank treat1rent 

Brush layer Live Cuttings 0 EA 2 'Willow cuttings per linear foot df treatmrnt 

Slash for Brushlayer 0 CY 0.14 CY per foot 

M iscellaneous Structures 

Constructeo Riffles 0 EA None 

Riffle Material 0 CY No. of riffles x 20' lengtll x 10' width: 1ft th ickness 

Energy Dissipation Pool 0 EA None 

Boulders 0 EA Base.don bankfull width 

Oissipation Poot StrearrtJed Material 0 CY Based on bankfull width, length .2x w icllh 

SrTl'illl Apex Jam (l EA None 

Foundation Logs 0 EA 1 per structure 

LO(j w ~h· Rootw ad Q. EA 3 per structure 

Log Piles 0 EA 2 per structure 

Small Woody Deoris/ Slash 0 CY 3 CY per structure 
,I 

Racking Material 0 EA 3 per slructure 

Toe Log Structure 5 EA 1 every 4 channel meander wave lengths 

F0Uhdatio11 Logs 0 EA 0 per structure 

Log w nil Rootw ad 15 EA 3 per structure 

Bou.lders 0 CY O 'CY per stru<.;ture 

Small Woody Debris/ Slash 10 CY 2 CY per structure 

Racking Material 10 EA 2 per structure 

Item Description Quantity Units Quantities AS&Jmptions 

Miscellaneous Structures (Continued) 

Log Fjoodplain Roughr ess S!ructuse 0 EA None 

Log wit~ Rootw ad 0 EA 1 per structure 

Retaining Log 0 EA 1 per structure 

Tght Radius Jam Structure s EA 1 every 4 channel rreander wave lengths 

Foundation Logs 34 EA 3 per structure 

Log w ilh Rootw ad 29 EA, 3 per sl,ucture 

Simll Woody Debris 63 CY 7 CY per structure 

Rack\ng Ma.terial 68 EA 1 per structure 

Bend Jam Structure 10 EA 1 every 2 channel rreander wave len~hs 

Foundation Logs 19 EA 2 per structure 

Log w ilh Rootw ad 29 EA 3 per structure 

VVllote Tree 19 EA 1 per structure 

Small Woody Debris 126 CY 13 CY per structure 

Racking Material 145 EA 15 per structure 

sweeper Log Structure 19 EA 1 every 1 channel rreander wave lengths. 

VVllole Tl'ee 19 EA 1 per structurn 

'Small Woody Debris 58 CY 3 CY per structure 

Racking Material 58 EA 3 per structure 

Channel Spanning Jam 0 EA None 

Log w ilh Rootw ad 0 EA 3 per structure 

Smali Woody Debris 0 CY 3 CY per ·structure 

Racking Material 0 EA 3 per structure 

Wood Habitat Structure 5 EA 1 every 4 channel rreander wave lengths 

Log wah Roolw ad 19 EA 4 per structure 

Small Woody Debris 15 CY 3 CY per structure 

Racking tvlaterial 15 EA 3 pe 1· Structure 

Turning Log Structure 5 EA i every 4 chan11el rreander wave lengths 

Log with Rootw ad 19 EA 4 per str.ucture 

SmallWoody Debris 15 CY 3 CY per slructure 

Racking Material 15 EA 3 per structure 

Boul(:Jers 10 ,EA 2 per structure 

&icKW ater Alcove 0. EA None 

Log with Rootw ad 0 EA 10 per Alcove 

Oxbow Backw·ater Alcove 0 EA None 

Lo.g with Rootw ad 0 EA 25 per Alcove 

Revegetation (Excludes Revegetation Associated with Bank "Treatments) 
Planting & Seeding 

Flantin_g 

Zoni, 1 0 EA 10890 plants per acre, intended for anualiy wet areas 

Zone-2 149 EA 4840 plants per acre 

Zone 3 118 EA 3825 plants per acre 

Zone4 872 EA 1891 plants, per acre, 

Seeding 

Zone 2 O.P3 AC 1' w ictth each si\je of channel; 3.12 pure live seed/AC 

zone3 0,03 A C 1' w j(lth each side of cha noel; 3.56 pure live seed/AC 

Z.One4 0.46 AC 15' width each sioe of channel: 19.02 pure live seed/AC 

. 

Date.' P,,b 2019 
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FC 1 PROPOSED CHANNEL CHARACTERISTICS 

REACH ID 
VALLEY LENGTH CHANNEL LENGTH 

SINUOSITY 
VALLEY 

(FT) (FT) SLOPE{%) 

FCl 3,822 5,860 1.5 1.00 

REACH 
SLOPE{%) 

0.65 

FC 1 PROPOSED STREAM TREATMENTS 
PERENNIAL NON-PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

FC1 5,860 0 

NOTES AND ASSUMPTIONS: 
I. MIN£ CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON DRSF IS CONSIDERED PR£UMINARY AND MAY 

CHANCE IN FUTURE DESIGN PHASES AS THE DRSF, UNER, W£TIANDS, CHANNEL, AND FLOODPLAIN DESIGN 

PROGRESSES. 

J. PROPOSED W£TIANDS AR£ NOT SHOWN. Sff SHEET FCl-5 THROUGH FCl-8 FOR W£TIAND DESIGN. 

FIDDLE CREEK REACH 1 RESTORATION REACH 0 200 400 
Feet 0 SITE OVERVIEW PLAN 

Dote: Feb 2Q 19 
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FC 1 PROPOSED CHANNEL CHARACTERISTICS 

REACH ID 
VALLEY LENGTH CHANNEL LENGTH 

SINUOSITY 
VALLEY 

(FT) (FT) SLOPE{%) 

FCl 3,822 5,860 1.5 1.00 

REACH 
SLOPE{%) 

0.65 

FC 1 PROPOSED STREAM TREATMENTS 
PERENNIAL NON-PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

FC1 5,860 0 

NOTES AND ASSUMPTIONS: 
I. MIN£ CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON DRSF IS CONSIDERED PR£UMINARY AND MAY 

CHANCE IN FUTURE DESIGN PHASES AS THE DRSF, UNER, W£TIANDS, CHANNEL, AND FLOODPLAIN DESIGN 

PROGRESSES. 

J. PROPOSED W£TIANDS AR£ NOT SHOWN. SEE SHEET FCl-5 THROUGH FCl-8 FOR W£TIAND DESIGN. 

FIDDLE CREEK REACH 1 RESTORATION REACH 0 200 400 
Feet 0 SITE OVERVIEW PLAN 
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f----------MEANDER WAVELENGTH-------------; 

BANK 
TREATMENT, 

TYP 
® 

RlffLE CREST 

MEADOW REACH PLAN VIEW 
NTS 

POOL LENGTH -~--i--- RlffLE POOL 
NTRANCE 

POOC 
TA/LOUT 

-, t-"' - ~ r 

RIFF/I 
/~~ 

,__ ____ POOL SPACING _____ _, OEVEL~:M~NT

0 J. -· .. 
ROCK 

LINER TRANSIT/ON 
lAfERS 

MEADOW REACH PROFILE 

STREAMBED 
MATERIAL 

-=­

NTS 

_______ A--------+-+--< 

i------------E --+-1--------i 

ROCK ARMOR 
LAYER 

TOP LINER 
TRANSITION IA YER ROCK 

UNER 
LINER TRANSITION 

LAYERS 

8ANKFVLL WS 

DMLOPMt:NT \ , 
ROCKj 

i POOL SECTION A-A' RIFFLE SECTION 8-8' 
i 

l 

TYP 

LINER 

NOTES 
I. CHANNEL AND FLOODPIA/N SHALL BE CONSTRUCTED TO THE DIMENSIONS ID£NT/FIED IN THE CHANNEL DEFINITION 

TABLES ANO AT THE LOCATIONS SHOWN IN !NIJ/\1/DUAL REACH OVERvTEW PLAN SHEETS. 

2. CHANNEL SIZING FOR TYPICAL POOL AND RIFFLE CROSS SECTIONS IS BASED ON CHANNEL FORMING {BANKFULL) 

DESIGN FLOW. DETAILED TYPICAL SECTIONS FOR OTHER STREAM HABITATS WILL BE DEVELOPED IN A FUTURE 

DESIGN PHASE. 

3. BANK TREATMENT TYPES ARE NOT DEPICTED IN THE TYPICAL POOL AND RIITTE SECTIONS. SEE SHEETS D-1 AND 

D-2 POR BANK TREATMENT DETAILS. 

4. SEE SHEETS D-3 THROUGH 0-10 FOR HABITAT STRUCTURE DETAILS. 

5. HABITAT STRUCTURE SPACING AND ASSOCIATED QUANTITIES ARE SUMMARIZED IN INDIVIDUAL REACH QUANTITY 

SHEETS. 

6. SEE SHEETS D-1 ANO D-20 FOR PLANTING ANO SEEDING DETAILS AND PLANTING SCHEDULES. 

7. SEE SHEETS D-13 THROUGH D-14 FOR TYPICAL FLOODPLAIN CROSS SECTIONS. 

FCJ MEADOW REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLAN TABLE 

BANKFULL BANKFIJLL WIDTH/ 
AVERAGE MEANDER MEANDER RADIUS OF AVG 

REACH FLOW WIDTH DEPTH AT WAVELENGTH BELT CURVATURE POOL FLOODPLAIN 
DEPTH BANKFULL WIDTH SPACING WIDTH (FT) ID (CFS) (FT) RATIO (FT) (FT) 

(FT) (FT) (FT) 

FCl 14 1 9 O.B 65-80 .10-55 10-40 :ZS-BO 70 

PROF/l£ TABLE 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT) SLOPE (%) SLOPE(%) 

Fa 10-75 5.15 /18-45 19-46 

MATERIALS TABLE 

STREAMBED RIFFLE FLOODPLAIN FLOODPLAIN 

REACH STREAMB£D MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERIAL FLOODPLAIN SURFACING 
MATERIAL AVG MATERIAL AIIG MATERIAL AVG SURFACING AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS 
(FT) (FT) (FT) (FT) 

FC1 

NOTES 
1. MATERIALS TABLE TO BE OEVELOPW IN nJTVRE. DESIGN. 

2. STREAMBED MATERIAL TYPES, S1 (D50 = Xi<"), S2 (D50 = xxj. S3 (050 = XX"). 

3. RIFFLE MATERIAL TYPES: S1, 52, S3, R1 {D50 = XX''.}, R2 {D50 = xx".). 
4. FLOODPLAIN SURFACING MATERIAL TYPES, GROWTH MW/A, ALGAE; HYOROMULCH, OR NONE. 

SECTIONS TABLE 

SECTION A (FT) B {FT) C (FT) D (FT) E (FT) 

POOi. SECTION A -A' -«.O aJ 3.0 2.0 7.3 

R/FFLESECTTONB-B' L,f 2.0 11.2 1.1 J.lj 
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DETAILED QUA/\ITIT/ES 

Item Description Quantity Units 

General 
Mobilization and □~mobilization 

Mobilization anc:l Derrobilizalion 

Cofferdams and Dewatering 
COfferdams,, Dew ate ring, Stream Bypass 

Stonnwater Management: 

BMPs and SWPPP 

Si fe Access 

Stabilized Terrporary Access Ro;id 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain Excavation (Cut) 

Placement (Fill) 

Channel Placement (Fill) 

Floooplai~ Placeln)nt (Fill) 

Engineered strearroect Material 3 

Sorting and Stockpmng 1 

Rock Armoring/ Grade control 1 

Ephemeral Swale Channel Material :; 

General Fill 

Fitter r-.,1aterial 

TopsoiV'Growtn Me.dfa 3 

Liner 

1 

1 

1 

1 

0 

0 

0 

0 

4,293 

17,443 

13,150 

0 

43,332 

78.897 

24,867 

710,074 

Site Work - Bank Treatments & Structures 
Bank Treatments 

Bank Treatment A - FESL 5,860 

GeoColr 700 (Coarse Coir ECB) 11.720 

C125BN (Fine COir B:B) 11 ,720 

1"x2''x18" Stake 3,907 

Live Stake 0 

Br.ushlayer Live Cuttings 23,440 

Bank Treatment B - 12" Brushlayer 1,758 

Brushlayer Live Cuttings 3 ,516 

Slash lor Brushlayer 492 

Bank Treatment C - 6" Brushlayer 1,758 

Brushlayer Live Cuttings 3,516 

Slash for Brushlayer 246 

Miscellaneous Structures 

constructed Riffles 162 

Riffle Material 1,197 

Energy Dissipation Pool 0 

Boulders Q 

Dissipation Poot Strean"tled Material 0 

Small Apex Jam 0 

Foundation Logs 0 

Log w Ith Rootw ad 0 

Log Piles 0 

Small Wdody Deoris/ Slash 0 
i 

Racking Material 0 

Toe Log Structure 40 

Fouhdat.ion logs 0 

Log with Rootw ad 121 

Boulders 0 

Small Woody Deoris/ Slash 81 

Racking Material 81 

LS 

LS 

Ls 

LS 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 
CY 

CY 

CY 

SF 

LF 

LF 

LF 

EA 
EA 
EA 

LF 

EA 
CY 

LF 

EA 
CY 

EA 
CY 

EA 
EA 

CY 
EA 

EA 
EA 

EA 

.CY 

EA 

EA 

EA 

EA 
CY 

CY 

EA 

Quantities Assumptions 

Approximately 10% of cost pre-tax 

Low corrplexity of diversion channel. or puflll and pipe (cleaner) 

Low corrplexity of access 

5860 LF·of new channel: 2.3 FT average strearroeo thickness 

Includes Enginee·red Strearrbed Material and Rock Arrmring/Grade Control 
6" thick layer ov.er liner; (4) GCS; width x 20' x max scour depth 

12" thickness w rthin liner Area 

Includes all material and labor 

Assumes 50% of total length of bank treatment 

2 soil lifts: 15-foot roll w idfh 

2 soil lifts; 15-foot roll w iclth 

Dead Stakes 1 per 3 linear feet of bank-treatment 

Norie 

4 willow cuttings per linear foot of treatment 

Assumes 15% of total lenglh of bank tfeatment 

2 w itlow cutt[ngs per linear foot of treat men\ 

0.28 CY per foot 

Assuln)s 15% of total length of bank treatmen1 

2 w itlow cuttings per linear foot of treatment 

0.14 CY per foot 

2 per channel flleander w ave length 

No. of riffles x 20· lengtn x 10' width; HI thickness 

None 

Based on bankfu! width 

Based on bankf,ull width, len!)th 2x width 

None 

1 per structure 
3 per structure 

2 per structure 

3 CY per structure 

3 per structure 

1 every 2 channel n-eander wave lengths 

0 per strucJure 

3 par structure 

0 CY per sttucture 

2 CY per structure 

2 per structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Structures (Continued) 

Log Floodplain Roughness,.Structure 147 ~ 1 per 40 linear feet of new channel 

Log with Rootw a<1 147 EA 1 per structure 

Retaining Log 147 EA 1 per structure 

Tight Radi'us Jam Struc.\ure 13 EA 1 every 6 channel ireander wave lengths 

Foundation Logs 94 EA 3 pee structure 

log with Rootwa-d 81 EA 3 per structure 

Srmll Woody Debr~ 175 CY 7 CY per structure 

Racking r-.,1aterial 189 EA 7 ·per structure 

Beno Jam Structure 13 EA 1 every 6 channel meander wave lengths 

Foundation Logs 27 EA 2 per s-tructure 

Log w ith Roolwad 40 EA 3 per structure 

V\otlole Tree 27 EA 1 per structure 

Srmll Woody Debr~ 175 CY 13 CY per structure 

Racking Material 202 EA 15 per s.tructure 

Sweeper Log Structure 40 EA 1 every 2 channel meander wave lengths 

WlOle Tree 40 EA 1 per structure 

Srnall Woody Debr~, 121 CY 3 CY per s tructure 

Racking rvlaterial 121 EA 3 per structure 

Channel Spanning Jam 0 EA None 

Log with Rootwa<l 0 EA 3 per structure 

Srmll Woody Debris 'O CY 3 CY per structure 

Racking Material 0 EA 3 i:ier structure 

Wood Habitat Structure 1'3 EA 1 every 6 channel rreander wave lengths 

Log with Rootw ad 54 EA 4 per structure 

Srmll Woody Debris 40 CY 3 CY per structure 

Racking Material 40 EA 3 per structure 

Turning Lo,g Structure 13 EA 1 every 6 channel rreander w ave lengths 

Log with Rootw ad 54 EA 4 per structure 

Srrall Woody Debris 40 CY 3 CY per structure 

Racking Material 40 EA 3 per structure 

Boulders 27 EA 2 per structure 

Backwater Alcove ,o EA None 

Log w rth Rootw ad 0 EA 10 per A lcoye 

Oxbow Bae kw ater Alcove 0 EA None 

Log w tlh Rootw ad 0 EA 25 per A lcove 

Revegetation (Excludes Revegetation Ai;sociated with Bank Treatments) 
Planli'ng & Seeding 

RantiAg_ 

Zone 1 0 EA 10890 plants per acre 

zone2 1,302 EA 4840 plants per acre 

Zone 3 1,029 EA 3825 plants per acre 

zone4 2,544 EA 1891 plants per acre 

·seeding 

Zone 2 0.27 AC 1' w lath each side of ,channel: 3.12 pure live seect/AC 

Zone 3 0.27 A C 1' width each sioe ot channel: 3.56 pure live seed/AC 

Zone 4 1.35 AC 5' wkJth each side of channel: 19.02 pure live seed/AC Date: C,,b 2019 
Designed: JF Jy MP 
Drawn: ,IF, ,/);'. MP 
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1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON DRSF IS CONSIDERED 
PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE DRSF, LINER, 

WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. SEE LEGEND SHEET G6 
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FIDDLE CREEK REACH 2 WETLANDS OVERVIEW PLAN 

NOTES AND ASSUMPTIONS: 

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 
2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON DRSF IS CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE DRSF, LINER, 
WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. SEE LEGEND SHEET G6 
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MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON DRSF IS CONSIDERED 
PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE DRSF, LINER, 

WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

SEE LEGEND SHEET G6 
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FIDDLE CREEK REACH 2 WETLANDS PLANTING PLAN 

NOTES AND ASSUMPTIONS: 

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 
2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON DRSF IS CONSIDERED 

PRELIMINARY AND MAY CHANGE IN FUTURE DESIGN PHASES AS THE DRSF, LINER, 
WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

3. SEE LEGEND SHEET G6 
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FC2 PROPOSED CHANNEL CHARACTERISTICS 

REACH ID 
VALLEY LENGTH CHANNEL LENGTH 

SINUOSITY 
VALLEY 

(FT) (FT) SLOPE{%) 

FC2 2,106 2,216 1.1 34.19 

REACH 
SLOPE{%) 

32.49 

FC2 PROPOSED STREAM TREATMENTS 
PERENNIAL NON-PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

FC2 2,216 0 

NOTES AND ASSUMPTIONS: 
I. MIN£ CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRAD£ OF MIN£ CLOSURE GROUND SURFACE ON DRSF IS CONSID£R£D PR£UMINARY AND MAY 

CHANG£ IN FUT/JR£ DESIGN PHASES AS TH£ DRSF, UN£R, W£TIANDS, CHANNEL, AND FLOODPLAIN DESIGN 

PROCR£SS£S. 

FIDDLE CREEK REACH 2 RESTORATION REACH 0 200 400 
Feet 0 SITE OVERVIEW PLAN 
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DETAILED QUA/\ITITIES 

Item Description 

General 
Mobilization and Demobilization 

M:>bilization .and Derrobilization 

Cofferdams and Dewatering 
Cofferdam,, Dew atering, Stream Bypass 

Stom1water Management 
BMPs ancl SWPFP 

Site Access 
Stabilized Ter,:-porary Access Road 

Site Work. Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain Excavation (Cul) 

Placement (Ffll) 
Channel Placerrent (Fill) 

Floodplaill AaCernenl (Fill) 

Engineered Streal]'tled Material' 

,Sorting a.rid Sloe kp.iling 1 

Rock Anmring/ Grade control 3 

Ephemeral Swale Channel Material .J 

General Frll 

Filter l'vlaterial 

Topsoil/ Grovidh Me,clia :i 

Quantity Units Quantities Assumptions 

1 LS Approximately 10% of cost pre-tax 

·1, 

0 
0 

0 
0 

5,515 

11,234 

,5,119 

0 

0 

8 ,617 

.0 

LS Low corrl)lex~y of divers Kin channel, or purrp and pipe (cleaner) 

LS 

LS Low colll)lextty of access 

CY 

CY 

CY 

CY 

CY 2216 LF of ru,w channel: 3 FT average str.earwed thickness 

CY Includes B19ineered Strearroetl Material and Reck.Armoring/Grade control 

CY (4) .grade control structure: floodplain w iclth X20' x max scour depth 

CY 

CY 

CY 

CY 

L~~ TT,5~ SF Includes all material and labor 

Site Work~ Bank Treatments & Structures 
Bank Treatments 

Bank Treatrneni A - FESL 0 LF Assumes 0% of total length of bank treatment 

GeoCoir 700 (Coarse Coir ECB) 0 LF 2 soil lifts; 15-foot roll w Klth 

C125BN (Fine COir ECB) 0 LF 2 soiJ lifts; 15-foot roll w idlh 

,I 1 "x2"x 18" Stake 0 EA Dea'1 Stakes 1 per 3 linear feet of bank treatment 

Live Stake 0 EA None 

Brushlayer Live Cuttings 0 EA -4 willow cuttings per tinear foot of treatment ,, 
Bank Treatrrent B - 12" Brus hlayer 0 LF A,ssumes 0% of total length of bank treatment 

Brush layer Live Cuttings 0 EA 2 willow cuttings per linear foot of .treatmmt 

Slash for Brushlayer 0 CY 0.28 CY per foot 

Bank Treatment C - 6" Brushlayer 0 LF Assurres 0% of total length of bank tr.eatment 

Brush layer Live Cl.lltings 0 EA 2 willow cuttings per linear foot of treatrrnnt 

Slash for Brushlayer .0 CY O.H CY per foot 

Miscellansous Structures 
Constructed Riffles 0 EA l\bne 

Riffle Material 0 CY No. of riffles x 20' length ~ 1 O' w iclth·. 1 ft thickness 

Energy Dissipation Pool 5 EA No. varies by reach 

Boulders 200 EA Based on t>ankful.1 w idlr1 
I Diss·ipation fbol Strearroecl M3terial 182 CY Based on bankfull width, length 2x w idlh 

Small Apex Jam 0 EA None 

Foundation Logs 0 EA 1 per structure 

Log w fth Rootw ad 0 EA 3 per structure 

Log Piles 0 EA 2 per structure 

Small woody Debris/ Slash 0 CY 3 CY per structure 

Racking Material 0 EA 3 pet structure 

Toe Log Structu(e 0 EA l\bne 

Foundation Logs 0 EA O per structure 

Log with Rootw ad 0 EA 3· per structure 

Boulders 0 CY 0 CY per s\l].!cture 

Small Woody Debris/ Slash 0 CY .2 CY per structure 

. Racking Material .0 EA 2 per structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Structures (Continued) 
Log Floodplail) Roughness Structure 0 EA. None 

Log with Rootw ad 0 EA 1 per structure 

Retaining Log 0 EA 1 per structure 

Tight Radius Jam Structure 0 EA None 

Foundadon Logs 0 EA 3 per structure 

Log w ith Rootw ad 0 EA 3 per structure 

Small Woocty Debris 0 CY 7 CY per s tn,ctu re 

Racking Material 0 EA 7 per structu(e 

Bend Jam Struchire 0 EA None 

Foundation Logs 0 EA l:> per structure 

Log w 'ith Rootw ad 0 EA 3 per structu(e 

IMlole Tree 0 EA 1 per structure 

Small Woody Debris 0 CY 13 CY per structure 

R,ic King Material 0 EA 15 per structure 

Sweeper Log StruC:tu re 0 EA None 

IMloleTree 0 EA 1 per strlJcture 

Small Woody Debris 0 CY 3 CY per structure 

Rack;ng Mater'iaf 0 EA 3 per structure 

Channel Spanning Jam 0 EA None 

Log w ith Rootw ad 0 EA 3 per structure 

Srrnll Woocly Debris 0 'CY 3 CY per structure 

Racking Material 0 .EA 3 per structure 

Wood Habitat Structure 0 EA None 

Log w ith Rootw ad 0 EA 4 per struGture 

Srmll Woody Debris 0 CY 3 CY per s tructure 

Racking Material 0 EA 3 per structure 

Turning Log Structure 0 EA None 

Leg w ith Roolw ad 0 EA 4 per structure 

Small WoocJy Debris 0 CY 3 CY per structure 

Racking Material D, EA 3 per 'structu(e 

Boul<lers 0 EA 2 per ,structure 

Backwater Alcove 0 EA None 

Log w ith Rootw ad 0 EA 1 O per A l.cove 

Oxbow Backwater Alcove O EA None 

Log with Rootw ad O EA 25 per A lcove 

Revegetation (Excludes Revegetation Associated with Bank Treatments) 
Planting & Seeding 

Ranting 

Zone 1 0 EA 10890 plants per acre 

Zone 2 492 EA 4840 plants per acre 

Zone 3 389 EA '.3825 plants per acre 

zone ·4 9tl2 EA 1891 plants per a.ere 

Seeding 

Zone 2 0.10 AC 1'Widlh each side of ctiannel; 3.12 pure live seed/AC 

Zone 3 0,10 AC 1' w /dth eacti side of channel: 3.56 pure live seed/AC 

Zone 4 0,51 AC 5' wiclth each side of channel; 19 .02 pure live seed/AC Date.' 17:b 2 019 
Desr'qnt1d: JF JY MP 
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MNC 1 PROPOSED CHANNEL CHARACTERISTICS 

REACH ID 
VALLEY LENGTH CHANNEL LENGTH 

SINUOSITY 
VALLEY 

(FT) (FT) SLOPE{%) 

MNC1 44() 468 1.1 9.09 

REACH 
SLOPE{%) 

8.55 

MNC 1 PROPOSED STREAM TREATMENTS 
PERENNIAL NON-PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

MNC1 468 0 

NOTES AND ASSUMPTIONS: 
I. MIN£ CLOSURE GROUND SURFACE CONTOUR INT£RVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRAD£ OF MIN£ CLOSURE GROUND SURFACE INCLUDING TH£ YELLOW PIN£ PIT BACKFILL GRAD/NC IS 

CONSID£R£D PR£l/MINARY AND WILL CHANG£ IN FUT/JR£ DESIGN PHASES AS TH£ YELLOW PIN£ PIT, 

WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGR£SS£S. 

J. NON-P£R£NNIAL STREAMS FROM SURROUND/NC AREAS WILL 8£ ROUTED TO TH£ PROPOSED £FSFSR, OR 

MIDNIGHT CR££K CHANNELS. 

MIDNIGHT CREEK REACH 7 RESTORATION REACH 0 200 400 
Feet 0 SITE OVERVIEW PLAN 
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--------- MEANDER WAvF LENGTH--------

"~~-~~~~~-~-~-~-"-~-~-w-W-~ 
ROUGHNESS 

BOULDERS, TYP -. 

ENERGY DISS/PAT70N @ 
POOL, lYP vi:jj! 

CASCADE REACH PLAN VIEW 
...._,,, NTS 
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~ -~ ~~~~~ 
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CREST. TYP " ..._,,. ..... ,,. ..._ . J TOP OF TERRACE .......... . ~---"i" .. _ ..... .,, ... . 
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NATIVE OR 
DEVELOPMENT 
ROCK MATERIAL 

...... ..... ... 
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CASCADE REACH PROFILE 
NTS 

A----i.----8---~ 
i--------------£-------------1 

RIFFLE SECTION 8-8' 
NTS 

NOTES 
1. CHANNEL AND FLOODPLAIN SHALL BE CONSTRUCTED TO THE DIMENSIONS IDENTIFIED IN THE CHANNEL DEFINITION 

TABLES AND AT THE LOCATIONS SHOWN IN INDIVIDUAL REACH OVfRVi'EW PLAN SHEETS. 

2. CHANNEL SIZ/NG FOR TYPICAL POOL ANO RIFFLE CROSS SECTIONS IS BASED ON CHANNEL FORMING (BANKFUU) 

DESIGN FLOW. DETAILED 7YPICAL S£CTIONS FOR OTHER STR£AM HABITATS WILL 8£ D£\/ELOP£D IN A FUTUR£ 

DESIGN PHASE 

3. CASCADE REACHES ARE NOT [XPECTED TO HAW: BANK TREATMENT TYPES OR HABITAT STRUCTURES. 

4. Sff SHEET D-18 FOR DISSIPATION POOL DITA/LS. 

5. LOCATTON OF CASCADE R£ACH OISSIPATION POOLS ARE SHOWN IN INOIVIOUAL R£ACH OVERVIEW PLAN SHEETS. 

ASSOC!ATcD QUANTITIES ARE SUMMARIZED IN INDIVIDUAL REACH QUANTITY SHEETS. 

6. Sff SHEETS 0-1 AND D-2D FOR PLANTING ANO SEEDING DETAILS AND PLANTING SCHEDULES. 

MNC 1 CASCADE REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLAN TABLE" 

BANKFULL BANKFULL WIDTH/ 
AVERAGE MEANDER MEANDER RADIUS OF AVG 

REACH FLOW WIDTH DEPTH AT WAVELENGTH BELT CURVATURE POOL FLOODPLAIN 
DEPTH BANKFULL WIDTH SPACING WIDTH (FT) ID (CFS) (FT) RATIO (FT) (FT) (FT) (FT) (FT) 

MNCJ !J 6 !J 0.7 NA NA NA NA NA 

PROF/l£ TABLE 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT) SLOPE (%) SLOPE(%) 

MNC1 NA NA NA NA 

NOTES 
1. RIFFLE LENGTH INDICATED IN INDIVIDUAL REACH OvtRVIEW PLAN SHEETS. 

2. SEE DISSIPATION POOL DETAJLS FOR POOL LENGTH AND ASSOCIATED DIMENSIONS. 

MATERIALS TABLE 

STREAMBED RIFFLE FLOODPLAIN FLOODPLAIN 

REACH STREAM BED MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERIAL FLOODPLAIN SURFACING 
MATERIAL AVG MATERIAL AIIG MATERIAL AVG SURFACING AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS 
(FT) (FT) (FT) (FT) 

NOTES 
1. MATERIALS TABLE TO BE DEVELOPED IN nJTURE. DESIGN. 

2. STREAMBED MATERIAL TYPES, SI (D50 = Xi<"). S2 (D50 = xxj. SJ (D50 = XX"). 

3. RIFFLE MATERIAL TYPES: S1, 52, SJ, R1 {050 = XX''.}, R2 {D50 = xx".). 
4. FLOODPLAIN SURFACING MATcRIAL TYPES, GROWTH MEDIA, ALGAE; HYDROMULCH, OR NONE. 

SECTION TABLE 

SECTION A (FT) B (FT) C (FT) D (FT) E (FT) F (FT) G· (FT) 

RJFRf SECT10N 8-B' 1,2 2.0 0.1 0.9 6.3 5.0 2.IJ 

NOTE 
~E DISSIPATION POOL DETAILS FOR POOL LENGTH AND ASSOCIATED DIMENSIONS. 

_j 
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Drawn: JF J'r'. MP 
Checked: =RR~-­
Approved: --

Drawing Name 

MNC 1 Typical 
Plan and 

Profile 

Drawing No. 

MNCJ- 2 
i .. _________________________________________________________________________________________________ .. ___ s_1_o_r_1_39 __ .. 



  

DETAILED QUANTITIES 

Item Description Quantity Units 

General 
Mobilization and Demobilization 

Mobilization and Derrobilization 1 LS 

Cofferdams and Dewatering 

Cofferdams, Dew aterlng, Stream Bypass 1 LS 

Stormwater Management 

BMPs and SVVFFP 1 LS 

Site Access 

stabilized Terrporal)f Access Road 1 LS 
Site Work • Earthwork 
Excavation (Cut) 

Ctlannel Excavatior, (CUt) 0 CY 

Floodplain Excavation (Cut) 0 CY 
Placement {Fill) 

Channel Racen)'!nt (Fill) 0 CY 
Floodplain Aacemenl (Fill) 0 CY 

61gineered strearmed M:lterial 3 283 CY 

Sortil'lg and Stockpiling 3 283 CY 
Rock Arrroringl Grade Control 3 0 CY 

Ephemeral Swale Channel Material 3 Q CY 

General Fill 0 CY 

Filter M:lterial 0 CY 

Topso'iV Grow th ~dia 3 173 CY 

Liner 0 SF 

Site Work• Bank Treatments & Structures 
Bank Treatments 

Bank Treatment A - FESL 4&8 LF 

GeoCoir 700 (Coarse Coir ECB) 936 LF 

C125BN (Fine Coir ECB) 936 LF 

1"x2''x18" stake 312 EA 

Live Stake 0 EA 
Brushlayer Live Cuttings 1,872 EA 

Bank Treatment B- l2" Brushlayer 140 LF 

t Brushlayer Live Cuttings 281 EA 

i; Slash for Bruslilayer 39 CY 

Bank Treatment C - 6" Brushlayer 140 LF 
i 

Brushlayer live Cuttings 28'1 EA 
"' i Slash for Brust)layer 20 CY 

1. Miscellaneous Structures 

i ~ 
Constructed RJffles 37 EA 

Riffle Material 275 CY 

~ 
61ergy Dissipation A'.iol 0 EA 

3i BOulders 0 EA 
p Dissipation R.iot strearmeo Material 0 CY 
r, 

Small Apex J.im 0 EA ~ 

f Foundation Logs 0 EA 
0 

Log with Rootwad 0 EA !c 

!i, 

~ Log Ries 0 EA 
~ 

] Small Woody Debris/ Slash 0 CY 
2 
~ 

Racking Material 0 EA 

I Toe Log structure 2 EA 
t Foundation Logs 0 EA 

f 
Log w fth Rootw ad 7 EA 
Boulders a CY 

Small Woody Debris/ Slash 5 CY 

~ 
Racking Material 5 EA 

.Quantities Assumptions 

Approxtrrate~ 10% of cost pre-tax 

Low cof'r4:llextty of diversion channel, or purrp and pipe (cleaner) 

Low cofll)lexlty of acce.ss 

468 LF of new channeI;1 FT strearmed thickness; 12 SF XS 

Jncludes both Engineered Strearmed Material and Rock Arrmring 

12" lhickness in Zone 3. 

Assurres 50% of total length of bank treatment 

2 soil lifts; 1'5-foot roll width 

2 soil lifts: 15-fodt roll width 

Dead stakes 1 per 3 linear feet of bank treatrrent 

N:me 

4 willow cuttings per linear foot of treatrrent 

Assurres 15% of tota.1 length of bank treatment 

2 willow cuttings per linear foot of treatrrent 

0.28 CY per foot 

Assumes 15% of total length of bank treatment 

2 willow cuttings per linear foot of treatrrent 

o.14 CY per foot 

2 per channel meander wave length 

l\b. of riffles x. 20· length x 10· w ialh; 1 fl 1hickness 

l\bne 

Based on banKfull w idth 

Based on nankfull width, length 2x width 

l\bne 

1 per structure 
3 per structure 

2 per structure 

3 CY per structure 

3 per structure 

1 every 8 channel rreande.r wave lengths 

O per structure 

3 per structure 

0 CY per structure 

2 CY per structure 
2 per structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Structures (Continued) 

Log Fl0odplain ~oughness Structure 

Log w Ith Rootw ad 

Retaining Log 

1ight Radius Jam Structure 

Foundation Logs 

Log w ith Rootw ad 

Srrall Woody Debris 

Racking rviaterial 

Bend Jam Structure 

Foundation Logs 

Log w ~h Roolw c!d 

Whole Tree 

Srrell Woody Debris 

Rae king Material 

Sweeper Log Structure 

Whole Tree 

Small Woody Oet>ris 

Racking Material 

Channel Spanning Jam 

Log w ith Rootw ad 

Srrall Woody Debris 

Racking rviaterial 

Wood Habitat Structure 

Log W Ith Rootw ad 

Srr-all Woody Debris 

Racking Material 

Turning Log st,ucture 

Log w ith Rootw ad 

Small Woody Debris 

Racking Material 

Boulders 

Backwater Alcove 

Log w Ith Rootw ad 

9 

9 

9 

1 
8 

7 

15 

16 

2 

5 

7 

5 

30 

35 

2 

2 
7 

7 

0 

0 

0 

0 

2 
9 

7 
7 

1 

5 

3 

3 

2 

0 

0 

EA 

EA 

EA 
EA 

EA 

EA 

CY 

EA 

EA 

EA 

EA 

EA 

CY 

1 per 50 ffnear feet of new channel 

1 per structure 

1 per structure 

1 every 16 channel meander wave lengths 

3 per structure 

3 per structure 

7 CY per structure 

7 per structure 

1 every 8 channel meander wave lengths 

2 per structure 

3 per structure 

1 per structure 

13 CY per structure 

EA 15 per st(uctur.e 

EA 1 every 8 channel meander wave lengths 

EA 1 per structure 

Ci 3 CY per structure 

EA 3 per structure 

EA None 
EA ·3 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA 1 every 8 channel meander wave lengths 

EA 4 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA 1 every 16 channel meander wave leng_ths 

EA 4 per structure 

Ci 3 CY per structure 

EA 3 per structure 

EA 2 per structure 

EA None 

EA 1 O per· Alcove 

Oxbow Backwater Alcove O EA None 

Log with Rootwad O EA 25 per Alcove 

Revegetation (Excludes Revegetation Associated with Bank Treatments) 
Planting & Seeding 

Ranting 

Zone 1 0 EA 10890 plants per acre. Intended for anualty-w et areas 

Zone2 104 E'A 4840 plants per acre 

Zone3 82 EA 3825 plants per acre 

Zone4 203 EA 1891 plants per acre 

Seeding 

Zone2 0.02 AC 1' w !dth each side of c::hanne1: 3.12 pure live .seed/AC 

Zone3 0.02 AC 1' width each sfde of ·channel: 3.56 pure live seed/AC 

Zone4 0.11 AC 5' width each sid.e of channel: 19.02 pure rive seed/AC 
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MNC2 PROPOSED CHANNEL CHARACTER/ST/CS 

REACH ID 
VALLEY LENGTH CHANNEL LENGTH 

SINUOSITY 
VALLEY 

(FT) (FT) SLOPE{%) 

MNCZ 760 893 1.2 4.42 

REACH 
SLOPE{%) 

3.16 

MNC2 PROPOSED STREAM TREATMENTS 
PERENNIAL NON-PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

MNC2 893 0 

NOTES AND ASSUMPTIONS: 
I. MIN£ CLOSURE GROUND SURFACE CONTOUR INT£RVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRAD£ OF MIN£ CLOSURE GROUND SURFACE INCLUDING TH£ YELLOW PIN£ PIT BACKFILL GRAD/NC IS 

CONSID£R£D PR£l/MINARY AND WILL CHANG£ IN FUT/JR£ DESIGN PHASES AS TH£ YELLOW PIN£ PIT, 

WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

J. NON-P£R£NNIAL STREAMS FROM SURROUND/NC AREAS WILL 8£ ROUTED TO TH£ PROPOSED £FSFSR, 

H£NN£SSY CR££!<, OR MIDNIGHT CR££K CHANNELS. 

4. PROPOSED WETLANDS AR£ NOT SHOWN. S££ SH££T £FJ- 4 THROUGH £FJ- 5 FOR WETLAND DESIGN. 

MIDNIGHT CREEK REACH 2 RESTORATION REACH 0 200 400 
Feet 0 SITE OVERVIEW PLAN 

_J 
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STREAMBEO 
MATERIAL 

- -------MEANDER WAvf' LENGTH--------

LOW FLOW WATER SURFACE ELEVATION 

RIFFLE MATERIAL, TYP 

s mEAMBED MATERIAL, TYP 

STEP 

, .. , .. ..... 

POOL TA/LOUT - -+--- RIITTE ---+- STEP 
i-------- POOL SPACING -------i 

STEP POOL REACH PROFILE 
NTS 

FLOODPLAIN SURFACING 

BANKFULL WS 

LOW Fl.OW WS 2: 7 

---=-=-----_,,__--+D------,::'/ --f -

................. ,...-..~ 

STF?EAMBED 
MATERIAL RIFFLE 

MATERIAL 

UNER T/fANSITION 
I.AYERS 

FLOODPLAIN SURFACING 

DEVELOPMENT 
ROCK 

LINER l, ROC: ARMOR IA YER A £ LINE/f TRAN:,T/ON 
LAYERS 

~f!!;OPMENT POOL SECTION A-A ' RIFFLE SECTION 8-8' 
NTS NTS 

f::lQfil 
1. CHANNEL AND FLOODPLAIN SHAL.L BE CONSTRUCTED TO THE DIMENSIONS IOENTtnED IN THE CHANNEL DEFINITION 

TABLES AND AT THE LOCATIONS SHOWN IN INDIVIDUAL REACH OVERVIEW PLAN SHEETS. 

2. CHANNEL SIZING FOR TYPICAL POOL AND RIFFLE CROSS SECTIONS IS BASED ON CHANNEL FORMING (BANKFULL) 

DESIGN Fl.0!1'. DETAILED TYPICAL SECTIONS FOR OTHER STREAM HABITATS WILL BE DEVELOPED IN A FUTURE 

DESIGN PHASE. 

J. BANK TREATMENT TYPES ARE NOT DEPICTED IN THE TYPICAL POOL ANO Rim£ SECTIONS. SEE SHEETS 0-1 AND 

0-2 FOR BANK TREATMENT DETAILS. 

4. SET SHEETS 0 -3 THROUGH D- I0 FOR HABITAT STRUCTURE OITA/LS. 

5. HABITAT STRUCTURE SPACING AND ASSOCIATED QUANTl77£S ARE SUMMARIZ[D IN INDIVIDUAL RE:ACH QUANTITY 

SHEETS. 

6. Sff SHEETS D- I AND D-20 FOR PIANT/NG AND SffDING DETAILS AND PLANTING SCHEDULES. 

7. Sff SHEETS D-13 THROUGH 0-14 FOR TYPICAL FLOODPLAIN CROSS SEC770NS. 

2. ROCK ARMOR LAYER TO SPAN CHANNEL WIDTH, AS SHOWN, CONTINUOUSLY ALONG LONGITUDINAL PROFILE. 

3. ROCK ARMOR LAYER TO SPAN VALLEY WIDTH, AS SHOWN, AT STRATEGIC LOCATIONS ( TBD) ALONG LONGITUDINAL 

PROFILE 

MNC2 STEP POOL REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLAN TABLE 

BANKFULL BANKFULL WIDTH/ 
AVERAGE MEANDER MEANDER RADIUS OF AVG 

REACH DEPTH AT BELT POOL FLOODPLAIN 
ID 

FLOW WIDTH DEPTH BANKFULL WAVELENGTH WIDTH CURVATURE SPACING WIDTH (FT) 
(CFS) (FT) RATIO (FT) (FT) (FT) (FT) (FT) 

MNC2 g 6 g 0.6 55· 1'0 25· 35 !.0•95 25·'!0 NA 

PROFILE TABLE 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT) SLOP£ (%) SLOPE(%) 

MNC1 10-&5 5-15 32.45 1.6-39 

MATERIALS TABLE 

STREAMBED RIFFLE FLOODPLAIN FLOODPLAIN 

REACH STREAMBED MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERt4L FLOODPLAIN SURFACING 
MATERIAL AVG MATERIAL AVG MATERIAL AVG SURFACING AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS Tr'PE THICKNESS 
(FT) (FT) (FT) (FT) 

MNC.2 

NOTES 
1. MATERIALS TABLE TO 8£ DEVELOPED IN flJTURE DESIGN. 

2. STREAMBED MATERIAL TYPES: S1 (DSO = XX''), S2 (D50 = XX''), SJ (050 = XX"), 

3. RIFFLE MA TERIAL TYPES: SI, 52, SJ, RI (050 = XX"), R2 (D50 = XX"). 

4. FLOODPLAIN SURFACING MATERIAL TYPES: GROWTH MEDIA, ALGAE, HYDROMULCH, OR NONE. 

SECTIONS TABLE' 

SECTION A (FT) 8 (FT) C (FT) D (FT} E (FT) 

POOL SEC110N A ·A' ~.o a,4 3.0 1,5 6.4 

RIFFLE SECTION B • B' L1 Z.O O.J 0., 5.8 
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DETAILED QUA/\ITITIES 
Is)\ 

l·t 
i::"' 0 ]ii~' 

Item Description Quantity Units Quantities Assumptions Item Description Quantity Units Quantities Assumptions ~1~~i ~ .. j 
ii J" 'G--if General Miscellaneous Structures (Continued) "ii 

Mobilization and Demobilization_ Log Floodplain Roughness Structure 22 EA 1 per 40 linear feet of new channel l"' 
Mobilization and Derro.blization 1 LS Approxirmtely 10% of cost pre-tax Log w ith Rootw ad 22 EA 1 per structure t 

Cofferdams and Dewatering Retaining Log 22 EA 1 per structure 

couerdams, Dew atering. stream Byp,ass 1 LS Low cofll)lextty of diversion channel, or puJ11) and pipe (cleaner) Tight Radius Jam Structure 1 EA 1 every 16 channel rreancJer w ave lengths .=1 Stonnwater Management Foundation Logs 6 EA 3 per structure 
D BMF'S aM SWPW 1 LS Log w ith Rootw ad 5 EA 3 per structlrre 

Sife Access S1r0II Woody Debris 11 .CY 7 CY per structure i!J 
Stabilized Terrporar:{ Access Ro·ad 1 LS Low COfll)le><.tty of access Racking Materia I 12 EA 7 per structure 

\ 
rn 

Site Work - Earthwork Bend Jam Stn.Jcture 2 EA 1 every 8 channel meanoer wave lengths < Excavation (Cut) Foundation Logs 4 EA 2 per structure C 
Channel Excavation (Cut) 0 CY Log w ith Rootw ad 5 EA 3 per structure -Floodplain Excavation (Cut) 0 CY Whole Tree 4 EA 1 per structure :E Placement (Fill) S1r0II Woody Debris 23 CY 13 CY per structure 

Channel Placerrent (FiH) 0 CY Racking Material 26 EA 15 per structure 

Floooplain flacenienl (FillJ 0 CY sweeper Log Structure 7 EA t every 2 channel meander wave lengths 5,N 
Engineered strean-tied Material 1 389 CY 886 LF of new channel; 1 FT strearroecl 1~ickness ;12 SF xs Whole Tree 7 EA 1 per strµcture --u 
Sorting and .Stockpiling" 389 CY Includes both E'Jlginf:!ered Streafrbed Mateiial and Rock Arrmr1ng Srmll Woody Debris 21 CY J CY per s\ructu re ~z 
RockAnmringl Grade control 3 0 CY Racking Material 21 EA 3 per structure 

0 2: 
,, +-' ..c 

Epherreral Swale Channel Material ::, 0 CY Channel Spanning Jam 0 EA None 0.. u 
Q) Cll 

General Fill 0 CY Log w ith Rootw ad 0 EA 3 per structure - u Q) 
FIiter tvlaterlal 0 CY Srrall Woody Debris 0 CY 3 CY per structure u§~ 

QJ u I 
Tops O iV Gr ow, th rvtldia J 328 CY 12" thickness io Zone 3 Racking Matetial 0 EA 3 per structure ..... 

Oc:t= 
Liner 0 .SF Wood Habitat -Structure 2 EA 1 every 8 channel meander wave lengths ~ 0 0.. 0 

..c 
Site Work• Bank Treatments & Structures Log w ith Rootw ad 7 EA 4 per structure a.. ·.;:::; (I) "' Cll :£ 
Jjank Treatments Srmll Woody Debris 5 CY 3 CY per structure 

"'C L.. _f; ;i, - 0 0.. 
A.ssurres 0% of [olal length of bank,freatroont Rac~ing Material OU>~ C: 

BanK Treatrrent A - FESL 0 LF 5 EA 3 per structure =i 
0 

GeoCoir 700 (Coarse Coir ECB) 0 LF 2 so0 lifts: 15-foot roll width Turning Log Structure 1 EA 1 every 16 channel meander wave lenglhs C) ~ 0 D 
>, 

C125BN (Fine Coir ECB) a LF 2 soil lifts; 15-foot roll width Log w ith Rootw ad 4 EA 4 per structure QJ ---0 Q) ~ -== C >- "' 1",x2''x18'' Stake a EA Dead Stakes 1 per 3 Ito ear feet of bank treatment Srmll Woody Debris 3 CY 3 CY per structure C: Cll I 
> 

Live Stake 0 EA None Racking Material 3 EA 3 per structure .c +:i ~ 

Brush layer Live Cuttings 0 EA 4 w mow cuttings per linear fool of treatrrent Bou.klers 2 EA 2 per str\Jcture -~ Q) 

Bank Treatment B - 12" Brushlayer 354 Lf Assumes 20% of total length of oank treatment Backwater Alcove EA None 
(/) ~ 

0 -ou 
Brushlayer Live Cu1tlngs 709 EA 2 w iilow c;uttings per linear foot ot 1reatment log w ith Roolw ad b EA 10 per A lcove C 

,, ro 1: 
Slash for Brushlayer 99 CY 0.28 CY per foot Oxbow Backwater Alcove 0 EA None E _g, 

II 
,,: Bank Treatrrent C- 6" Srushlayer 1,063 LF Assu rres 60% of total length of bank treatment Log w ith Rootw ad 0 EA 25 per A lcove Cll C 

Brush layer Live Cu1tlngs 2,126 EA 2 w Jllow cuttings per linear foot at t reatrrent Revegetation (Excludes Revegetation Associated with Bank Treatments) Q) ~ 

• .p 2: 
1?. 

Slash for Brushlayer 149 CY 0.1 4 'CY per foot Planting & Seeding (J) 

( Miscellaneous Structures Aantil'l9 

Constructed Riffles 28 EA 2 per channel meander wave lengtli Zone 1 0 EA 10890 plants per acre, inteodecl for anually wet areas 

t Riff le Material 208 CY No. of riffles x 20' length x 1 O' width; 1 ft th iokness Zone2 197 EA '4840 plants per acre 

J Blergy Dissipation Pool 1 EA No. varies by reach Zone 3 156 EA 3825 plants per acre \\. 
~ BoukJers 29 EA Based on bankful) width Zone 4 385 EA 1891 plants per acre {6 
-~ \) . 
p Dissipation Pool Strearroed Mlterial 7 CY Based on bankfullw ldth, length 2x w idth Seeding 
r, Small Apex Jam 0 EA None Zone 2 0.04 AC 1' width each side of channel; 3, 12 pur e ~ve seed/AC ~ 

;; Foundation Logs 0 EA 1 pet structure zorre ·3 0 ,04 AC 1' width each side of channel; 3.56 pure live seed/AC ! 
' Log w tth Rootw .ad 0 EA 3 per structure Zone 4 0.20 AC S'w idth each side of channel; 19.02 pure live seed/AC Date.' E:P.b. 2.l/12 

!: Desr'qned: JF JY MP 
~ Log Piles 0 EA 2 per structure Drawn: ,iF J.Y. MP 
~ Checked: 8.fi. 
cl Small Woody Qebrls/ Slash 0 CV 3 CY per structure App roved: 
J 

Racking Material 0 2 EA 3 p.er structure Dr-a1Ning Name 
~ 

Toe Log Structure 2· EA 1 every 8 channel meander wave lengths ? MN.C2 
~ Foundation Logs 0 EA O per structure Quantities 

[ 
Log w tth Rootw ad 5 EA 3 per structure 

Boulders 0 CY O CY per structure Drawing No_ 

" Small Woody Debris/ Slash 4 CY 2 CY per structure MNC2-3 r 
'~ Racking Material 4 EA 2 per structure 
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REACH ID 

HC1 

HG 1 & HC2 PROPOSED CHANNEL CHARACTERISTICS 

VALLEY LENGTH CHANNEL LENGTH 
(FT) (FT) 

287 287 

SINUOSITY 

1.0 

VALLEY 
SLOPE(%) 

95.82 

CHANNEL 
SLOPE(%) 

95.82 

HG 1 & HC2 PROPOSED STREAM TREATMENTS 
PERENNIAL CHANNEL 

REACH ID LENGTH (FT) 

HC1 287 

NON-PERENNIAL 
CHANNEL LENGTH (FT) 

0 

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MIN[ CLOSURE GROUND SURFACE INCLUDING THE YELLOW PIN[ PIT BACKFILL GRADING IS 

CONSIDERED PRWMINARY AND WILL CHANGE IN FUTURE DESIGN PHASES AS THE YELLOW PINE PIT, 

WETLANDS, CHANNEL, AND FLOODPLAIN DE51GN PROGRESSES. 

3. PROPOSED WETLANDS ARE NOT SHOWN. Sff SHEET EFJ-4 THROUGH EFJ-5 FOR WETLAND DESIGN. 

HENNESSY CREEK REACH 1 & 2 RESTORATION REACH 0 200 400 

Feet 0 SITE OVERVIEW PLAN 
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STRE'AMBED 
MATERl4L 

i---------ME:ANDER WAvF LENGTH ---------i 

~p 
R£°4c1/'<;i;,: ""'A--.... .. ;;_~~ NTS 

..... ,. <N<.f" 
..._,. ~ a., 1 BANKFULL DEPTH 

,. ...._,,, •-.t... ........ ,,. 

LOW FLOW WATER SURFACE" ELEVATION 

RIFFff MATERIAL, TYP 

LINER TRANSITION 
LAYERS 

STEP 

..... ~ ..... 
~ 

............ .,. ..... 

POOL TA/LOUT - -i--- RIFFLE --­
- ------- POOL SPACING-----

STEP POOL REACH PROFILE 
NTS 

FLOODPLAIN SURFACING 

84NKFULL WS 

D 

,I ' 

STREAM8£D 
MATERIAL RIFFLE 

MATERIAL 

FLOODPLAIN SURFACING 

~ BANKFVLL W.S 

LOW FLOW WS 

l ROCK ,ARMOR LAYER A E LINER TRAN;TION 
LAYERS 

- -----------[--....... ------+-----

~f:fi0PM£NT POOL SECTION A-A I 

NTS 

LINER TRANSITION 
LAYERS 

DMLOPMENT 
ROCK 

RIFFLE SECTION 8-8' 
NTS 

NOTES 
/. CHANNEL AND FLOODPLAIN SHALL BE CONSTRUCTED TO THE DIMENSIONS IDENTIFIED IN THE CHANNEL DEFINITION 

TABLES AND AT THE LOCATIONS SHOWN IN INDMDUAL REACH O\IER\.1EW PLAN SHEETS. 

2. CHANNEL SIZING FOR TYPICAL POOL AND RIFFLE CROSS SE'CTIONS IS BASED ON CHANNE'L FORMING (BANKFULL) 

OESICN FLOW. DETAILED TYPICAL Sl:CTIONS FVR OTHER STR£4M HABITA7S WILL BE DEVELOPED IN A FUTURE 

DESIGN PHASE. 

J . BANK TR£ATM€NT TYPFS AR£ NOT D9'/C'TE:D IN Tl-iF TYPICAL POOL AND R!FR.£ SF:CTIONS. Sff SHITTS D-1 ANO 

0-2 FOR BANK TREATMENT DETAILS. 

4. SEE SHEETS D- 3 THROUGH D- 10 FOR HABITAT STRUCTURE DETAILS. 

5. HABITAT STRUCTURE SPACING AND ASSOCIATED QUANTITIES ARE SUMMARIZED IN INDIVIDUAL REACH QUANTITY 

SH£ETS. 

6. SEE SHEETS 0- 1 AND D- 20 FOR PLANTING AND SEEDING DETAILS AND PLANTING SCHEDULES. 

7. SEE SHffTS 0-1 J THROUGH D- 14 FDR TYPICAL FLOODPLAIN CROSS SECTIONS. 

2. ROCK ARMOR /A YER TO SPAN CHANN[l WIDTH, AS SHOWN, CONTINUOUSLY ALONG LONGITUDINAL PROFILE. 

3. ROCK ARMOR LAYER TO SPAN VALLEY WIDTH, AS SHOWN, AT STRATEGIC LOCATIONS (TBD) ALONG LONGITUDINAL 

PROFILE. 

HC2 STEP POOL REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLAN TABLE 

BANKFULL BANKFULL WIDTH/ 
AVERAGE MEANDER MEANDER RADIUS OF AVG 

REACH FLOW WIDTH DEPTH AT WAVELENGTH BELT CURVATURE POOL FLOODPLAIN 
ID DEPTH BANKFULL WIDTH SPACING WIDTH (FT) 

(CFS) (FT) RATIO (FT} (FT) (FT) (FT) (FT) 

HC2 6 s I 0.6 .fS· SS :Jt/ · 35 S· !IO :Jtl · SS NA 

PROFILE TABLE 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT) SLOPE (%) SLOPE (%) 

HC2 5.55 5-10 41.45 10-49 

MATERIALS TABLE 

STREAMBED RIFFLE FLOODPLAIN FLOODPLAIN 

REACH STREAMBED MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERt4L FLOODPLAIN SURFACING 
MATERIAL AVG MATERIAL AVG MATERIAL AVG SURFACING AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS Tr'PE THICKNESS 
(FT) (FT) (FT) (FT) 

HC2 

NOTES 
1. MATERIALS TABLE TO BE DMLOP[D IN flJTURE DESIGN. 

2. STREAMBED MATERIAL TYPES: S1 (D50 = XX''), S2 (050 = XX''), SJ (D50 = XX"). 

3. RIFFLE MATERIAL TYPES: SI, S2, SJ, RI (DSO = XX"), R2 (D50 = XX"). 

4. FLOODPLAIN SURFACING MATERIAL TYPES: GROWTH MEDIA, ALGAE, HYOROMULCH, OR NONE. 

SECTIONS TABLE 

SECTION A (FT) 8 (FT) C (FT) D (FT} [ (FT) 

POOL SEC110N A · A' ~.o -0.9 3.0 1.5 5.1 

RIFFLE SECTION B • B' L1 Z.O O.J 0., ,U 
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DETAILED QUA/\ITIT/ES 

Item Description Quantity Units 

General 
Mobilization and Demobilization_ 

Mobilization and Derro.blization 

Cofferdams and Dewatering 
couerdams, Dew atering. stream Byp,ass 

Stonnwater Management 
BMF'S aM SWPW 

Sife Access 

Stabilized Terrporar:{ Access Ro·ad 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain Excavation (Cut) 

Placement (Fill) 
Channel Placerrent (FiH) 

Floooplain flacenienl (FillJ 

Engineered Strean-tied Material 1 

Sorting and .Stockpiling" 

RockAnmringl Grade control 3 

Epherreral Swale Channel Material 

General Fill 

FIiter tvlaterlal 

435 

0 

0 

0 

96 

96 
Q 

a 
a 
0 

TopsoiV Grow,th rvtldia 3 442 

Liner 0 
Site Work• Bank Treatments & Structures 
Jjank Treatments 

Bank Treatrrent A - FESL 0 

GeoCoir 700 (Coarse Coir ECB) 0 
C125BN (Fine Coir ECB) a 
1",x2''x18'' Stake 0 
Live Stake 0 

Brushlayer Live Cuttings 0 

Bank Treatrrent B - 12" Brushlayer 477 

,, Brushlayer Live Cu1tlngs 954 

Slash for Brushlayer 134 

Bank Treatment C- 6" Srushlayer 1,432 

Brush layer Live Cuttings 2,863 

Slash for Brushlayer 2QO 
Miscellaneous Structures 

Constructed Riffles 24 
Riff le Material 177 

Blergy Pissipalion Pool Q 

BoukJers 0 

Dissipation Pool Strearroect 11/ti\erial 0 

Srrall Apex Jam 0 

Foundation Logs 0 

' Log w tth Rootw .ad 0 

Log Piles 0 
Small Woody Qebrls/ Slash 0 

Racking Material 0 
Toe Log Structure 3 

Foundation Logs 0 

Log w tth Rootw ad 9 

Boulders 0 

Small Woody Debris/ Slash 6 

Racking Material 6 

LS 

LS 

LS 

LS 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

SF 

LF 

LF 

LF 

EA 
EA 

EA 
Lf 

EA 

CY 

LF 

EA 

CY 

EA 

CY 

EA 
EA 

CY 

EA 
EA 
EA 

EA 
CY 

EA 
EA 
EA 

EA 

CY 

CY 

EA 

Quantities Assumptions 

Approxirmtely 10% of cost pre-tax 

Low cofll)lextty of diversion channel, or pump and pipe (cleaner) 

Low COfll)le><.tty of access 

Channel Length • Top Wk:Jth • .(Depth -,. 0100) 

Channel Length • Top Width • (DepthD1 OD) 

6°·· thickness in Zone 3 

A.ssurres 0% of [olal length of bank-treatrrent 

2 so0 lifts: 15-foot roll width 

2 soil lifts; 15-foot roll width 

Dead Stakes 1 per 3 Ito ear feet of bank treatrrent 

None 

4 w mow cuttings per linear fool of treatrrenl 

Assumes 20% of total length of oank treatment 

2 willow cuttings per linear foot ot 1reatrrent 

0.28 CY per foot 

Assurres 60% of total length of l:lank treatment 

2 w Jllow cuttings per linear foot at t reatrrent 

0.1 4 CY per foot 

1 per step pool 

No. of riff les x 20' length x 1 0' w idtl\; 1 ft th iokness 

None 

Based on bankfuU w idlh 

Based on bankfullw ldth, lenglh 2x width 

None 

1 pet structure 
3 per structure 

2 per structure 

3 CY per structure 

3 p.er structure 

1 every 8 channel meander wave lengths 

O per structure 

3 per structure 

O CY per structure 

2 CY per structure 

2 per structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Structures (Continued) 
Log Floodplain Roughness Structure 

Log w ith Rootw ad 

Retaining Log 

Tight Radius Jam Structure 

Foundation Logs 

Log w ith Rootw ad 

S1r0II Woody Debris 

Racking Material 

Bend Jam StnJcture 

Foundation Logs 

Log w ith Rootw ad 

Whole Tree 

S1r0II Woody Debris 

Racking Material 

sweeper Log Structure 

Whole Tree 

Srrall Woody Debris 

Racking Material 

Channel Spanning Jam 

Log w ith Rootw ad 

Srtall Woody Debris 

Racking Matetial 

Wood Habitat Structure 

Log w ith Rootw ad 

Srmll Woody Debris 

Rac~ing Material 

Turning Log Structure 

Log w ith Rootw ad 

Srrall Woody_ Debris 

Racking Material 

Bouklers 

Bae kw ater A leave 

log w ith Rootw ad 

13 

13 

13 

2 

17 

14 

31 

33 

4 

8 

12 

8 

52 

60 

5 
5 

14 
14 

0 

0 

0 

0 

4 
16 

12, 

12 

2 

10 

1 

7 

5 
0 

I) 

EA 1 per 90 linear feet of new channel 

EA 1 per structure 

EA 1 per structure 

EA 1 every 1 o channel rreancJer w ave lengths 

EA 3 per structure 

EA 3 per structlrre 

.CY 7 CY per structure 

EA 7 per structure 

EA 1 every 6 channel meanoer wave lengths 

EA 2 per structure 

EA 3 per struoture 

EA 1 per structure 

CY 13 CY per structure 

EA 15 per structure 

EA 1 every 5 channel meanoer wave lengths 

EA t per str\Jcture 

CY ~ CY per structure 

EA 3 per structure 

EA None 

EA 3 per structure 

CY 3 CY per structure 

EA 3 per sttucture 

EA 1 every 6 channel meander wave lengths 

EA 4 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA 1 every 10 channel rreander wave lengths 

EA 4 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA 2 per str\Jcture 

EA None 

EA 10 per A lcove 

Oxbow Backwater Alcove O EA None 

Log with Rootw ad O EA 25 per A lcove 

Revegetation (Excludes Revegetation Associated with Bank Treatments) 
Planting & Seeding 

Aanlil')~ 

Zone 1 0 EA 10890 plants per acre, lnteodecl for anually wet areas 

Zone·2 265 EA ·4840 plants per acre 

Zone 3 210 EA 3825 plants per acre 

Zone 4 518 EA 1891 plants per acre 

Seeding 

Zone 2 0.05 AC 1' width each side of channel; 3, 12 pur e ~ve seed/AC 

zorre ·3 0,05 AC 1' width each side of channel; 3.56 pure live seed/AC 

Zone 4 0.27 AC S'w idth each side of channel; 19.02 pure live seed/AC Date.· 17:b 2019 
Desfqnt1d: JF JY MP 
Drawn: ,IF, ,/);'. MP 
Checked: =R~R __ _ 
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GC 1 PROPOSED CHANNEL CHARACTERISTICS 

REACH ID 
VALLEY LENGTH CHANNEL LENGTH 

SINUOSITY 
VALLEY 

(FT) (FT) SLOPE(%) 

Get 249 285 1.1 1.10 

REACH 
SLOPE{%) 

1.05 

GC 1 PROPOSED STREAM TREATMENTS 
PERENNIAL NON-PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

Ga 215 0 

NOTES AND ASSUMPTIONS: 
I. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE IS CONSIDERED PRELIMINARY AND MAY CHANGE IN 

FUTURE DESIGN PHASES AS THE WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

J. PORTIONS OF REACH GCI IW\Y BE RELOCATED DURING MINE OPERATIONS TO ACCOMMODATE MINE 

FAG/UT/ES. 

GARNET CREEK REACH 7 RESTORATION REACH 0 200 400 
Feet 0 SITE OVERVIE~V PLAN 
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,__ ________ MEANDER WAVEIENGTH _________ _____, 

STREAMB£D OR 
NATIVE MATERIAL 

STREAMBED OR 
NATIVE MATE/?14L 

POOL LENGTH 

BANK FULL WS 

l 
Rl~LE CREST 

MEADOW REACH PLAN VIEW 
NTS 

LOW FLOW WATFR SURFACE ELEVATTON. 

1 
FLOODPLAIN ELEVATION/ BANKfVLL ELEVATTON 

RIFFL[" CREST, TYP 

r 
BANKFULL DEPTH 

F:" -- Fl" - 1"1' ~ fl" --F• --· ~ F'P - l'P 
fP - -"' - "" - ~-f'll' -~._.. F1" 

RIITTE POOL 
NTRANC 

..__ ____ POOL SPACING ____ ___, 

MEADOW REACH PROFILE 
NTS 

FLOODPLAIN SURFACING 
STREAMBED OR 

NATIVE MATER/A,L 

- "" .__ R" _n, 
- ... '-lil fl' __ l'P _F1' _~-

FLOODPl:AIN SURFACING 

BANKFULL WS 

POOL SECTION A-A' RIFFLE SECTION B-B' 
NTS NTS 

NOTES 
I. CHANNEL AND FLOOOPI.A/N Sf/ALL BE CONSTRUCTED TO THE DIMENSIONS !DENT/RED IN THE CHANNEL DERNITION 

TABLES AND AT THE LOCATTONS SHOWN IN INDIVIDUAL REACH OVER\17£W PLAN SHEETS 

2. CHANNEL SIZING FOR TYPICAL POOL AND RIFFLE CROSS SECTIONS IS BASED ON CHANNEL FORMING (BANKFULL) 

DESIGN FLOW. DETAILED TYPICAL SECTIONS FOR OTHER STREAM HABITATS WILL BE DEVELOPED IN A FUTURE 

DESIGN PHASE. 

3. BANK TR[ATMENT TYPES ARE NOT DEPICTFO' IN THE TYPICAL POOL AND RIFFLE SECTIONS, Sff SHEETS D-1 AND 

D- 2 FOR BANK TREATMENT DETAILS. 

4. SEE SHEETS D- 3 (HROUGH D- 10 FOR HABITAT STRUCTURE DETAILS. 

5. HABITAT STRUCTURE SPACING AND ASSOC/4TED QUANTITIES ARE SUMMARIZED IN INDIVJDUAL REACH QUANTITY 

SHEETS. 

6. SEE SHEETS D-1 AND D- 20 FOR PLANTING AND SEEDING DETAILS AND PLANTING SCHEDULES. 

7. SEE SHEETS D-1J THROUGH D- 14- FOR TYPICAL FLOODPLAIN CROSS SECTIONS. 

GC1 
PROPOSED 

STEP POOL REACH 
CHANNEL DEFINITION TABLES 

PLAN TABLE 
AVERAGE MEANDER AVG 

BANKFULL BANKFIJLL WIDTH/ MEANDER RADIUS OF 
REACH FLOW WIDTH 

DEPTH AT 
WAVELENGTH BELT CURVATURE 

POOL FLOODPU.IN 
DEPTH BANKFULl WIDTH SPACING WIDTH (FT) ID (CFS) (FT) RATIO (FT) (FT) (FT) (FT) (FT) 

GC1 s s J2 Q.4 SC/'- 65 ZS-20 10- ilO Z0-65 1/J- 40 

PROF/l£ TABLE 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT) SLOPE (%) SLOPE(%) 

GO. J0- 60 5 - 15 24 -45 12-28 

MATERIALS TABLE 

STREAMBED RIFFLE FLOODPU.1/11 FLOODPU./N 

REACH STREAMBED MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERIAL FLOODPLAIN SURFACING 
MATERIAL AVG MATERIAL AIIG MATERIAL AVG SURFACING AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS 
(FT) (FT) (FT) (FT) 

Ga 

NOTES 
1. MATERIALS TABLE TO BE DEVELOPW IN nJTURE. DESIGN. 

2 . STREAMBEO MATERIAL TYPES: 51 (D50 = Xi<"), S2 (D50 = XX';). S3 (050 = XX"). 

3. RlffLE MATERIAL TYPES: S1, 52, S3, R1 {050 = XX".}, R2 {D50 = xx".). 
4. FLOODPLAIN SURFACING MATERIAL TYPES, GROWTH MW/A, ALGAE; HYDROMULCH, OR NONE. 

SECTIONS TABLE 

SECTION A (FT) B {FT) C (FT) D (FT) E {FT) 

POOi. SECTION A -A' z.o 1.B z.o 1.0 li 

R/FFLESECTTONB-8' llJ 2.0 11.2 0.6 s.J 

-0 
C 
cu 
EID 
cu E 
~ cu 

u5 (') 

_j 

0 
(!J 

m 
<C 
C -:E 
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DETAILED QUA/\ITITIES 

Item Description Quantity Units Quantities Assumptions 

General 
Mobilization and Demobilization_ 

Mobilization and Derm))!ization 1 LS Approxirmtely 10% of cost pre-tax 

Cofferdams and Dewatering 
couerdams, Dew atering. stream Byp,ass 

Stonnwater Management 
BMF'S aM SWPW 

Site Access 
Stabilized Terrporary Access Road 

Site Work - Earthwork 
Excavation {Cut) 

Channel Exc,avation (Cut) 

Floodplain Excavation (Cut) 

Excavation (Fi)I) 
Channel Excavat1on (Fil~ 

Floodplain E/(cavation (Fill} 

Engineered St'rearmed Mo.terial 

Sorting and Stockpiling Moterial 

Rock Arrmringl Grade Control 

Ephemeral Swale Channel Material 

General Fill 

Fiter Material 

0 

0 

0 

0 

81 

81 

0 

a 
26 
0 

TopsoiV Grow th rv'edia 106 

Liner o 
Site Work - Bank Treatments & Structures 
Bank Treatments 

Bank Treatment A - FESL 285 
GeoCoir 700 (coarse COir ECEl) 510 

C125BN (Fine Coir ECB) 570 

1 •·x2·•x18'' Stake 190. 

Live Stake 0 
; Brushlayer Live Cu1tings 1 ;1 40 

Bank Treatn~nt B- 12" Brushlayer 36 
Brush layer Live CuUings 171 

Slash for Brushlayer 24 
Bank Treatment C • 6" Brushlayer 86 

Brush layer Live Cuttings 171 
SlasH for Srushlayer 12 

Miscellaneous Structures 

Constructed RJ/fles 10 

Riffle Material 74 

Energy Dissipation Fl'.Jol 0 

Boulders 0 

Djssipation Fbol Strearroed Maiterlal 0 
Srrall Apex Jam 0 

Foundation Logs 0 

Log w fth Rootwad 0 

Log Piles 0 

smau wooct,y Debris/ Slash 0 

Racking Material 0 
'Toe Log Structure 1 

Foundation Logs 0 

Log with Rootw ad 2 

Boulders 0 

Small WOody Debris/ Slash 1 
Racking Material 1 

LS Low cofll)lextty of diversion channel, or pump and pipe (cleaner) 

LS 

LS Low colll)lexity of access 

CY 

CY 

CY 

CY 

CY 285 LF of oew channel; 1 FT slrearmed thickness:12 SF XS 

CY Includes both Engineered Strearwed Material and Rock Arrmring 

CY 

CY 

CY General fill! for filling existing channel 

CY 

CY 12" thicKness in Zone 3. 

SF 

LF Assumes 50% of total length of oank treatment 

LF 2 soil lifts; 15-foot roll w idt11 

LF 2 soil lifts; 15-foot roll width 

EA DeatJ Stal<.'es 1 per 3 Ii.near feet of bank treatment 

EA None 

EA 4 w illow cuttings per linear foot of tr.eatrrent 

LF Assumes 15% of total length of oank treatment 

EA 2 willow cuttings per linear foot of treatrrenl 

CY 0.28 CY per foot 

LF Assurres 15% of total length of oank treatment 

EA 2 willow cuttings per linear foot of treatment 

CY 0.14 CY per toot 

EA 2 per channel meander wave length 

CY No. oJ riffles x 20' length x 1 O' width; 1 ft thickness 

EA None 

EA Based on t>ankfullw idth 

CY Based on bankfull w idlh, length 2;x, width 

EA l\bne 

EA ·1 per structure 

EA ,3 per structure 

EA 2 per structure 

CY J CY per strucJure 

EA '.3 per structure 

EA. 1 ev.ery 8 channel meander wave lengths 

EA O per structure 

EA 3 per structure 

CY O CY per structure 

CY 2 CY per structure 

EA 2 per structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Structures (Continued) 
Log Floodplain Roughness Structure 

Log w ith Rootw ad 

Retaining Log 

Tight Radius Jam Structure 

Fo1.mdat1on Logs 

Log w ith Rootw ad 

Srmll Woody Debris 

Racking Material 

Bend Jam Structure 

Foundation Logs 

Log 'II ith Roolw ad 

Whole Tree 

Srrall WoorJ.y DebriS 

Racking Material 

Sweeper Log Structure 

Whole Tree 

Srrall Woody Debris 

Racking Material 

Chan-nel Spanning Jam 

Log w tth Rootw ad 

Srmll Woody DebriS 

Racking Material 

Wood Habjtat Structure 

Log w_ ~h Rootw ad 

Srrall Woody Debris 

Racking Material 

Turning Log structure 

Log w ith Rootw ad 

srm11 wooay Debris 

Rae king Material 

Boulders 

Backwater Alcove 

log with Rootw ad 

Oxt>ow Backwater Alcove 

4 

1 

4 
4 

8 

9 
1 
1 

2 

1 

7 

8 

3 

3 

8 

8 

0 

0 

0 

0 

1 

5 

4 

4 

i 

3 

2 

2 

1 

0 

0 

0 

EA 

EA 

EA 

1 per 70 linear feet of new channel 

1 per structure 

1 per structure 

EA 1 every 8 channel meander wave lengths 

EA 3 per structure 

EA 3 per structure 

.CY 7 CY per structure 

EA 7 per structure 

EA 1 every 9 channel meander wave lengths 

EA 2 per structure 

EA 3 per structure 

EA 1 per structure 

CY 13 CY per structure 

EA 15 per structure 

EA 1 every 2 channel meander wave lengths 

EA 1 per structure 

CY 3 CY per structure 

EA :i per structure 

EA None 

EA 3 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA 1 every 4 channel meander wave lengths 

EA 4 per ·structure 

CY 3 CY per structure 

EA 3 per structure 

EA 1 every 8 channel rreander wave lengths 

EA 4 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA 2 per structure 

EA None 

EA 10 per Alcove 

EA None 

Log with Rootw ad o EA 25 per Alcove 

Revegetatio.n {Excludes Revegetation Associated with Bank Treatments) 
Planting & See<;ling 

Plant1ng 

Zone 1 0 EA 10890 plants per acre, Intended for anually wet areas 

Zone2 63 EA 4840 plants per acre 

Zone 3 50 EA 3825 plants per acre 

Zone.4 124 EA 1891 plants per acre 

Seeding 

zorre 2 0,01 AC 1' width each side of chanrrel; '3.12 pure liveseEid/AC 

Zone 3 0.01 AC ·p width each side of channel; 3.56 pure live seed/AC 

Zone 4 0.07 AC 5' width eaah ,side of channel: 19.02 pure live seed/AC 
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W£1 PROPOSED CHANNEL CHARACTERISTICS 

REACH ID 
VALLEY LENGTH CHANNEL LENGTH 

SINUOSITY 
VALLEY 

(FT) (FT) SLOPE(%) 

W£1 J,307 1,456 1.1 fl..U 

REACH 
SLOPE{%) 

IJ.3() 

WEI PROPOSED STREAM TREATMENTS 
PERENNIAL NON-PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

~1 0 1,456 

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL.· 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON WEST END DRSF IS CONSIDERED PRELIMINARY AND 

ill Y CHANGE IN FUTURE DESIGN PHASES AS THE DRSF. LINER, WETLANDS, CHANNEL, AND FLOODPLAIN 

DESIGN PROGRESSES. 

3. NON-PERENNIAL STREAMS FROM SURROUNDING AREAS WILL 8E ROUTED TO THE PROPOSED WEST END 

CREEK CHANNEL, IN SOME C'\SES, OVER UNLINED PORTIONS or THE DRSF. 

4. PROPOSED WETLANDS ARE NOT SHOWN. SEE SHEET WE/-3 AND WE/-4 FOR WETLAND DESIGN. 

WEST END CREEK REACH 7 RESTORATION REACH 0 200 400 
Feet 0 SITE OVERVIE~V PLAN 
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DETAILED QUA/\ITIT/ES 

Item Description Quantity Units 

General 
Mobilization and Demobilization 

Mobilization ancl DerroJ:>ilizatiOn 

Cofferdams and Dewatering 
COfferdalT6, Dew ate ring. Stream By pass 

Stonnwater Management· 

BMPs aM SWPPP 

Sife Access 
Stabilized Terworary Access Road 

Site Work - Earthwork 
Excavation (Cut) 

C::hannel Excavation (Cut) 

Floodplain ExcMation (Cul) 

Placement (Fill) 

Ch;mnel Flacernenl' (Fill) 

Flooo plain Plac errent '(FilQ 

Engineered strearroed rvla\erial 3 

Sorting and Stockpiling 3 

RockArrroring/ Grade control~ 

Ephemeral Swale Channel M<lterial ~ 

General Fill 

Fitter rvlaterial 

Topso iU, Gr,ow tn 1\/ledia 3 

Liner 

0 

0 

0 
0 

647 
1,730 

1,730 

0 

0 
3,461 

1,730 

46.722 

Site Work - Bank Treatments & Structures 
Bank Treatments 

Bank.Treatment A - FESL 0 

GeoCOlr 700 (Coarse Coir S::B) 0 
C125BN (Fine COir ECB) 0 

1"x2''x18" Stake 0 

Live Slake 0 

BrusJila,yer Uve Cuttjngs 0 

Bani< Treatment B - 12" Brushlayer I) 

Brushlayer Live Cuttings ~ 
Slash for Brushlayer 0 

Bank Treatment C- 6" Brus.hlayer 0 

Brushlayer Live Cuttings 0 

Slash for Brushlayer 0 

Miscellaneous Structures 

Constructed Riffles 0 
Riffle Material 0 

Energy Dissipation Pool 0 
Boulders 0 

Dissipation Fbol Strean"tled Material 0 

Small Apex Jam 0 

Foundation Logs 0 
Log with Rootw ad 0 

Log Piles 0 
Small Wdody Debris/ Slash 0 

I 
Racking rvlaterial 0 

Toe Log Structure 0 

Foundation Logs 0 
Log with Ro.otw ad 0 

Boulders 0 

Small Woody Debris/ Slash 0 

Racking Material 0 

LS 

Ls 

LS 

LS 

CY 

CY 

CY 
CY 

CY 

CY 

CY 

CY 

CY 
CY 

CY 

SF 

LF 
LF 
LF 

EA 
EA 

EA 

LF 
EA 
CY 

LF 
EA 
CY 

EA 
CY 

EA 
EA 

CY 

EcA 
EA 
EA 

EA 

CY 

EA 

EA 

EA 

EA 

CY 

CY 

EA 

Quantities Assumptions 

Approximately 10% of cost pre-tax 

Low complexity of diversion channel, or pun-p and pipe (cleaner) 

1456 LF of new channel;1 FT strearrt>ed t l1ickness; 12 SF XS 

lrn:;ludes both Englneered Stream Bed Material and Rock Arrmrln·g 

Includes all material and labor 

Assumes 0% of total length of bank treat.ment 

2 soil lifts: 15-foot roll width 

2 soil lifts; 15-loot roll width 

Dead Stakes 1 per 3 linear feet of bank treatment 

None 

4 w ~low cuttings per linear foot of treatment 

Assumes 0% of total length or bank treatment 

2 w Ulow cultings per linear foot of treatment 

0 .28 CY per foot 

Asswres 0% of total length of bank treatment 

2 w illow cuttings per linear foot of treahrent 

0 .14 CY per foot 

None 

No. of riffles x 20· length x 1'0' width; 1111h1ckneS& 

None 

Based on bankfull w id!ll 

Based on bankfull w ldth, !en.9th 2x w idlh 

None 

1 per structure 

3 per structure 

2 per structure 

3 CY per structure 

3 per structure 

None 

O per structure 

3 per structure 

O CY per structure 

2 CY per structure 

2 per struc.ture 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Struct1,.Jres (Continued) 
Log Floodplain Roughness Structure 

Log w ith Rootw ad 

Retaining Log 

Tight Radius Jam Structure 

Foundation Logs 

Log with Rootwad 

Sn--all Woody Debris 

Racking Material 

Bend Jam Structure 

Foundation Logs 

Log with Rootw ad 

\Mlole Tree 

Sn--all Woody Debris 

Racking Material 

Sweeper Log Structure 

\Mlole Tree 

Small Woody Debris 

Racking Wiaterial 

Channel Spanning Jam 

Log w ilh Rootw ad 

Small Woody Debris 

Racking Material 

Wood Habitat Structure 

Log with Rootw ad 

Small Woody Debris 

Racking Material 

Turning Log Structure 

Log w ith Rootw ad 

Small Woody Debris 

Rac;King Wiate rial 

Boulders 

Bae kw ater Alcove 

Log w Ith Rootw ad 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Q 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

!=A No.oe 

EA 1 per stfucture 

EA 1 per structure 

EA None 

EA 3 per structure 

EA 3 per structure 

CY 7 CY per structure 

EA 7 ·per struct1,re 

EA None 

EA 2 per structure 

EA 3 per struoture 

EA 1 per structure 

CY 13 CY per stmcture 

EA 15 per structure 

EA None 

EA 1 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA None 

EA 3 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA None 

EA 4 per structure 

CY 3 CY per structure 

EA 3 per struoture 

EA None 

EA 4 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA 2 per structure 

EA None 

EA 10 per Alcove 

Oxbow Bae kw ater A leave O EA None 

Log with Rootw ad O EA 25 per Alcove 

Re vegetation (Excludes Re vegetation Associated with Baok Treatments) 
Planting & Seeding 

Planting 

Zone 1 0 EA 10890 plants per acre. intended ror anua11y wet a reas 

Zone 2 324 EA 4840 plants per acre 

Zone 3. 256 EA 3825 plan·ts per acre 

Zone 4 632 EA 1891 plants per acre 

Seeding 

Zone. 2 0 .07 AC 1 ' w dth each side of chan·nel: 3.12 pure live seed/AC 

Zone 3 0.o7 AC 1'wldth each side of chan):lel; 3 .56 pure live seed/AC 

Zone 4 0 .33 AC S'w i:Jth each side of channel: 19.02 pure live seed/AC Date.- P,,b 2 019 
Desr'qnt1d: JF JY MP 
Drawn: ,If. JY, MP 
Checked: =R~R __ _ 
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WEST END CREEK REACH 1 WETLANDS OVERVIEW PLAN 

. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS . 

. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON WEST END DRSF IS 

CHANGE IN FUTURE DESIGN PHASES AS 

DS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 

D SHEET G6 

0 200 0 

J: 
u 

~H 
t­
LLI 
t-

C 
_J 

0 
(:) 

Ul 
c( 
C -:E 

Date: 5- 16-20 18 
Designed: IC JHD 
Drawn: =✓H-n __ 
Checked· -'-""--­
Approved: 

Drawing Na me 

W£ 1 We tland 
Sheet 

Drawing No. 

WE J- 3 
5 

100 of 139 ~!._ _______________________________________________________________________________ .._ _____ ... 



  

WEST END CREEK REACH 1 WETLANDS OVERVIEW PLAN 

. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS . 

. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON WEST END DRSF IS 

CHANGE IN FUTURE DESIGN PHASES AS 

DS, CHANNEL, AND FLOODPLAIN DESIGN PROGRESSES. 
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WE2 PROPOSED CHANNEL CHARACTERISTICS 

REACH ID 
VALLEY LENGTH CHANNEL LENGTH 

SINUOSITY 
VALLEY 

(FT) (FT) SLOPE{%) 

WE2 3,025 2,923 1.0 52.09 

REACH 
SLOPE{%) 

53.91 

WE2 PROPOSED STREAM TREATMENTS 
PERENNIAL NON-PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

WE2 0 2,923 

NOTES AND ASSUMPTIONS: 
1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FIN.Al GRADE OF MINE CLOSURE GROUND SURFACE ON WEST END DRSF IS CONSIDERED PRELIMINARY AND 

MAY CHANGE IN FUTURE DESIGN PHASES AS THE DRSF, LINER, WETlANDS, CHANNEL, AND FLOODPLAIN 

DESIGN PROGRESSES. 

WEST END CREEK REACH 2 RESTORATION REACH 0 200 400 
Feet 0 SITE OVERVIEW PLAN 
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WE2 PROPOSED CHANNEL CHARACTERISTICS 

REACH ID 
VALLEY LENGTH CHANNEL LENGTH 

SINUOSITY 
VALLEY 

(FT) (FT) SLOPE{%) 

WE2 3,025 2,923 1.0 52.09 

REACH 
SLOPE{%) 

53.91 

WE2 PROPOSED STREAM TREATMENTS 
PERENNIAL NON-PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

WE2 0 2,923 

NOTES AND ASSUMPTIONS: 
1. MIN£ CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. ANAL GRAD£ OF MIN£ CLOSURE GROUND SURFACE ON WEST £ND DRSF IS CONSIDERED PR£L/MINARY AND 

MAY CHANG£ IN FUTURE DESIGN PHASES AS TH£ DRSF, UN£R, W£7l.ANDS, CHANNEL, AND FLOODPl.AIN 

DESIGN PROCR£SS£S. 

J. WEST £ND PIT POOL DESIGN WATER SURFACE £L£VAnON TO 8£ D£T£RMIN£D AS TH£ CHANNEL AND 

FLOODP/.AIN DESIGNS PROGRESS. 

WEST END CREEK REACH 2 RESTORATION REACH 0 200 400 

SITE OVERVIEW PLAN 
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DETAILED QUA/\ITIT/ES 

Item Description Quantity Units 

General 
Mobilization and Demobilization 

Mobilization and Demobilization 

Cofferdams and Dewaterfng 
Cofferdams. Dew atering, Stream Bypass 

Stormwater Management 
BrvPs and S\/1/FPP 

Site Access 
Stabijized Terwora ry Access Road 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain Excavation (Cut) 

Placement {Fi ll) 

Channel A.acement (Fill) 

Flooclplain Aacerre nt (Filfj 

Engineered Strearrt>ed Material 1 

Sorting and Stockpiling 3 

Rock, Arrmrir1g/ Grade control~ 

Epnemeral Swale Channel M.ter1al 0 

General Fill 

F1her Material 

·Topsoil/ Growth Me.dia ' 

Liner 

Q 

0 

0 
0 

2,505 

5,653 

3,148 

0 

0 

11 ,818 

3.679 

106,358 

Site Work • Ba.nk Treatments & Structures 
Bank Treatments 

Bank. Treatment A - FESL 0 

GeoCoir 700 (Coarse Colr ECB) 0 
Cl 25BN (Fine COir ECB) 0 

1"x2"x18" Stake 0 

Live Stake 0 

Brushlayer Live Cuttings 0 

Bank Treatment B- 12" Brushlayer 0 
Brustilayer Live Cuttings CJ 

Slash lo( Brushlayer 0 
Bank Treatment C - 6" Brushlayer 0 

Brushtayer live Cuttings 0 
Slash for Brushlayer 0 

Miscellaneous Structures 
Constructecl Riffles. 0 

Riffle Material 0 

Energy Dissipation Poot 5 
Boulders 338 

Dissipation F\Jol Strearrbed Material 135 

SrnatlApex Jam 0 

Foundation Logs 0 
Log with Rootw ad 0 

Log Piles 9 
Small woody Debris/ Slash 0 

I 
Racking Matertal 0 

Toe Log structure a 
Foundation Logs 0 
Log with Rootw ad 0 

Boulders 0 
Small woody Debris/ Slash 0 

Racking Material 0 

LS 

LS 

LS 

LS 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

SF 

LF 

LF 

LF 

EA 

EA 
EA 

LF 

EA 

CY 

LF 

EA 
CY 

EA 
CY 

EA 

EA 

CY 

EA 

EA 
EA 

EA 
CY 

EA 

EA 

EA 

EA 

CY 

CY 

EA 

Quantities Assumptions 
I 

Approx(mately 10% of cosl pre-lax 

Low conl)lextty of diversion charrnel, or purrp,and pipe (~leaner) 

Mediumcorrplexity of access 

2505 LF of new channel; 3 in, streambed thickness ; 3.75 SF XS 

Includes both Engineered Stream Bed IVl.!terial and Rock Arrnrring 

6 GCS. 2,505 LF rookarrmr;. 2 Fr streambed thickness ; 44.4 SF XS 

Includes all rmterial and labor 

Assumes 0% of total length of bank 1reatmen1 

2 soil lifts: 15-foot roll w iclth 

2 soii lifts.; 1'5-foot roll width 

Dead Stakes 1 per 3 linear feet of bank treatment 

None 

4 willow cuttin.gs per liriear foot of treatment 

Assumes 0% of total length of bahk treatrrent 

2 w lllow cuttings per linear fo.ot of treatment 

0.28CY pertoot 

Assumes 0% of total length of bank lreatrrenl 

2 willow cuttings per linear root of treatment 

0.14 CY per ioot 

None 

No. of riffles x 20' length x 10'wi:llh; 1ft thickness 

No, varies by reach 

Based on bankfull width 

Based on bankfufl w idlh, length 2x width 

None 

i per structure 
3 per structure 

2 per slruc\ure 

3 CY per structure 

3 per structure 

None 

O per structure 

3 per structure 

0 CY per slructure 

2 CY per structure 

2 per structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Structures (Continued) 
Log floodplain Boughness Structure 

Log w ill1 Rootw ad 

Retaining Log 

,ight Radius Jam Structure 

Foundation Logs 

Log with Rootw ad 

Srrall Woody Debris 

Racking Materia I 

Bend Jal1J Structure 

Foum:lation Logs 

Log w ilh Rootw ad 

Who.le Tree 

Srmll Woody Debris 

Rae.king Material 

SW eeper Log Structure 

Whole Tree 

SrmJI Woody Debris 

Racking Material 

Chan.nel Spanning Jam 

Log w itl1 Rootw ad 

Small Woody Debris 

Racking Material 

Wood Habitat Structure 

Log with Rootw ad 

Srmll Woo.dy Debris 

Racking Materia I 

Turning Log Structure 

Log with Rootw ad 

Srrall Woody Debris 

Racking Material 

Boulders 

BackW aler Alcove 

Log w rth Rootw ad 

0. 

0 

0 

0 

0 

0 

d 

0 

0 

0 

0 

p 
0 

0 

0 
0 

0 

0 

0 

0 

0 

O' 

0 

0 

0 

0 

0 
0 

0 

0 
0 

0 

0 

EA 

EA 

EA 

EA 
EA 

EA 

CY 

EA 

EA 
EA 

EA 

EA 

'CY 

EA 

None 

1 per structure 

1 per slructu re 

None 

3 per structme 

3 per structure 

7 CY per structure 

7 per s!ructu re 

None 

2 per structure 

3 per structure 

1 per structure 

13 CY per structure 

15 per structure 

EA None 

EA 1 per structure 

CY 3 CY per·struc!ure 

EA 3 per structure 

EA None 

EA 3 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA None 

EA 4 per structure 

CY 3 CY p.er structure 

EA 3 per structure 

EA None 

EA 4 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA 2 per structure 

EA None 

EA 10 per Alcove 

Oxbow Backwater Alcove O EA None 

Log with Roolw ad O EA 25 per Alcove 

Revegetation (Excludes Revegetation Associated with Bank Treatments) 
Planting & Seeding 

PlMting 

Zone 1 0 EA 10890 plants per acre. intencled for anually wet areas 

Zone 2. 557 EA 4840 plants per acre 

Zone 3 440 EA 3825 plants per acre 

Zone4 1,087 EA 1891 plants per acre 

Seeding 

Zone2 0.12 AC 11 width each side of channei; 3.12 pure live seed/AC 

Zone 3 0.12 AC 1' w 'idth each side of channel: 3.56 pure live seed/AC 

Zone4 0,58 AC 5' width each side of channel; 19.02 pure live seed/AC Date.' 17:b 2 019 
Desr'qnt1d: JF JY MP 
Drawn: ,/[. ,/);'. MP 
Checked: =R~R __ _ 
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W£3 PROPOSED CHANNEL CHARACTERISTICS 

REACH ID 
VALLEY LENGTH CHANNEL LENGTH 

SINUOSITY 
VALLEY 

(FT) (FT) SLOPE (%) 

WE3 6119 678 LO 20.38 

LIMIT 

WE3 PROPOSED STREAM TREATMENTS 

REACH 
SLOPE(%) 

20.71 

PERENNIAL NON- PERENNIAL 
REACH ID CHANNEL LENGTH CHANNEL LENGTH 

(FT) (FT) 
wa 0 678 

. ,,~ 
~~ 

I. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON WEST END PIT IS CONSIDERED PRELIMINARY AND 

~y CHANGE IN FUTURE DESIGN PHASES AS THE PIT. LINER. WETLANDS. CHANNEL AND FLOODPLAIN 

DESIGN PROGRESSES. 

3. WEST END PIT POOL DESIGN WATER SURFACE ELEVATION TO BE DETERMINED AS THE CHANNEL AND 

FLOODPLAIN DESIGN PROGRESSES. 

WEST END CREEK REACH 3 RESTORATION REACH 0 200 400 
Feet 

SITE OVERVIE~V PLAN 
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DETAILED QUA/\ITIT/ES 

Item Description Quantity Units Quantities Assumptions 

General 
Mobilization and Demobilization_ 

Mobilization and Derro.blization 

Cofferdams and Dewatering 
couerdams, Dew atering. stream Byp,ass 

Stonnwater Management 
BMF'S aM SWPW 

Sife Access 
Stabilized Terrporar:{ Access Ro·ad 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain Excavation (Cut) 

Placement (Fill) 
Channel Placerrent (Fill) 

Floooplain flacenienl (FillJ 

Engineered strean-tied Material 1 

Sorting and .Stockpiliilg" 

RockAnmringl Grade control 3 

0 

0 

0 

0 

311 

;319 

9 

Epherreral Swale Channel Materi.al ::; a 
General Fill o 
FIiter rvlaterlal 0 

Tops o iV Gr ow, th rvtldia 3 0 

Liner o 
Site Work• Bank Treatments & Structures 
Jjank Treatments 

Bank Treatrrent A - FESL 0 

GeoCoir 700 (Coarse Coir ECB) 0 
C125BN (Fine Coir ECB) a 
1",x2''x18'' Stake 0 

Live Stake 0 

Brush layer Live Cuttings 0 
Bank Treatment B - 12" Brushlayer 0 

,, Brushlayer Live Cuttings 0 

Slash for Brushlayer a 
Bank Treatnient C- 6" 8rushlayer 0 

Brushlayer Live Cuttings 0 

Slash tor Brushlayer 0 

Miscellaneous Structures 
Constructed Riffles 0 

Riff le Material 0 

Blergy Pissipation Pool l 
BoukJers 29 

Dissipation Pool Strearroect 11/titerial 1 

Srrall Apex Jam 0 

Foundation Logs 0 
I Log w tth Rootw .ad 0 

Log Piles 0 

Small Woody Qebrls/ Slash 0 

Racking Material 0 

Toe Log Structure 0 
Foundation Logs 0 

Log w tth Rootw ad a 
Boulders 0 

Small Woody Debris/ Sias h 0 

Racking Material 0 

LS 

LS 

LS 

LS 

CY 

CY 

CY 

CY 

Approxirmtely 10% of cost pre-tax 

Low cofll)lextty of diversion channel, or puJ11) and pipe (cleaner) 

Low COfll)le><.tty of access 

CY 689 LF of new channel; 2 FT str'earrt>ed tt1ickness; 55.2 SF XS 

CY Includes both Enginl:!ered Stream Bed Material and RockArf!Xlring 

CY 1 grade control structure 

CY 

C,Y 

CY 

CY 

LF 

LF 

LF 

EA 

EA 

EA 

Lf 

EA 
CY 

LF 

EA 
CY 

EA 

CY 

EA 
EA 

CY 

EA 
EA 
EA 

EA 

CY 

EA 
EA 
EA 

EA 

CY 

CY 

EA 

A.ssurres 0% of [otal length of bank treatment 

2 soO lif1s: 15-foot roll width 

2 soil lifts; 15-foot roll width 

Dead Stakes 1 per 3 ltnea r feet of bank treatrrent 

None 

4 w mow cuttings per linear foot of treatment 

Assurres 0% of total length of bank treatment 

2 w ttlow cuttings per linear foot ot 1reatment 

0.28 CY per foot 

Assurres 0%. of total length of bank treatnient 

2 w Jllow cuttings per linear foot ot treatment 

0.14 CY per foot 

None 

No. of riff les x :20' length x 1 O' width; 1 ft th iokness 

No. varies by reach 

Based on bankful) w idlh 

Based on bankfullwidth, length 2x width 

None 

1 pet structure 
3 per structure 

2 per structure 

3 CY per structure 

3 per structure 

None 

O per structure 

3 per structure 

O CY per structure 

2 CY per structure 

2 per structure 

Item Description Quantity Units 

Miscellaneous Structures (Continued) 
Log Floodplain Roughness Structure 

Log w ith Rootw ad 

Retaining Log 

Tight Radius Jam Structure 

Foundation Logs 

Log w ith Rootw ad 

S1r0II Woody Debris 

Racking Materia I 

Bend Jam StnJcture 

Foundation Logs 

Log w ith Rootw ad 

Whole Tree 

S1r0II Woody Debris 

RacKing Material 

sweeper Log Structure 

Whole Tree 

Srrall Woody Debris 

Racking Material 

Channel Spanning Jam 

Log w ith Rootw ad 

Srtall Woody Debris 

Racking Matetial 

Wood Habitat Structure 

Log w ilh Rootw ad 

Srmll Woocty Debris 

Rac~ing Material 

Turning Log Structure 

Log w ilh Rootw ad 

Srrall Woody Debris 

Racking Material 

Bou.klers 

Backwater Alcove 

log IV ith Rootw ad 

0 EA 

0 EA 

0 EA 
0 EA 

0 EA 

0 EA 

0 .CY 

0 EA 
0 EA 
a EA 

0 EA 

0 EA 

0 CY 

0 EA 

0 EA 
0 EA 

0 CY 

0 EA 

0 EA 

0 EA 

0 CY 

a EA 

0 EA 
0 EA 

0 CY 

0 EA 

0 EA 
0 EA 

0 CY 
0 EA 

0 EA 
0 EA 

b EA 

Quantities Assumptions 

None 

1 per structure 

1 per structure 

None 

3 per structure 

3 per structure 

7 CY per structure 

7 per str11cture 

None 

2 per structure 

3 per structure 

1 per structure 

13 CY per structure 

15 per structure 

None 

1 per strµcture 

3 CY per structure 

3 per structure 

None 

3 per structure 

3 CY per structure 

3 per structure 

None 

4 per structure 

3 CY per structure 

3 per structure 

None 

4 per structure 

3 CY per structure 

3 per structure 

2 per str\lcture 

None 

10 per A lcove 

Oxbow Backwater Alcove 0 EA None 

Log w Ith Rootw ad O EA 25 per A lcove 

Revegetation (Excludes Revegetation Associated with Bank Treatments) 
Planting & Seeding 

Aantil'l9 

Zone 1 Q, EA 10890 plants per acre, inteoded for anually wet areas 

Zone·2 153 EA '4840 plants per acre 

Zone 3 121 EA 3825 plants per acre 

Zone 4 299 EA 1891 plants per acre 

Seeding 

Zone 2 0.03 AC 1' width each side of channel; 3, 12 pur e ~ve seed/AG 

zone '3 0 ,03 AC 1' width each side of channel; 3.56 pure live seed/AC 

Zone 4 0.16 AC S'w idth each side of channel; 19.02 pure live seed/AC Date.' P,,b 2019 
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VICINITY MAP 
1"= 5000' 

MC4 DIVERSION PROPOSED CHANNEL CHARACTERISTICS 

VALLEY CHANNEL VALLEY REACH 
REACH ID LENGTH {FT) LENGTH {FT) SINUOSITY SLOPE{%) SLOPE{%) 

MC4-D 656 901 1.4 1.51 1.11 

HANNEL TO 

I [XISTING 
// NON-PERENN~L -

./ NNEL, TYP 

,,,<./ _,,_ 
SURF"ACE 

/ 

DIVERSION Q-t CREEiid,~~7!1%(,G~ 

• , SEE BC2 OVER ,,, / Rt. SHffr (DRAWING ac~ 
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MEADOW CREEK REACH 4 DIVERSION 
SITE OVERVIEW PLAN 

MC4 DIVERSION PROPOSED STREAM TREATMENTS 

REACH ID 

MC4../J 

PERENNIAL 
CHANNEL LENGTH 

{FT) 

~ 

OPOSEO ff M 
ffK (BLOWOU 
NNEL AUGNM 

E BC3D OVER 
IT (DRAWIN 

NON-PERENNIAL 
CHANNEL LENGTH 

{FT) 

121 

1. MINE CLOSUR[ GROUND SURF"ACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. F7NAL GRADE OF MINE CLOSUR[ GROUND SURF"ACE INCLUDING DRSF. HANGAR FLATS PIT, PIP[ CORRIDOR 

AND ACCESS ROAD, ANO STREAM DIVERSION CORRIDOR IS CONSIDERm PRELIMINARY AND M4Y CHANGE IN 

FUTURE DESIGN PHASES AS THE DRSF. HANGAR FlATS PIT, L/N[R, WET/ANDS, CHANNEL, AND FLOODPlAIN 

DESIGN PROGRESSES. 

3. HANGAR FlATS PIT POOL D£'5/GN WATrn SURF"ACE ELEVATION TO BE DETERMINED AS THE CHANNEL AND 

noOOPIAIN DESIGNS PROGRESS. 

4. NON-PERENNIAL STREAMS FROM SURROUNDING AREAS WILL BE ROUTED TO THE PROPOSED MEADOW 

CRffK DI\IERSION CHANN[L, PROPOS[D MEADOW CRffK CHANNEL, OR HANGAR FIATS PIT /AKE FOLLOWING 

CLOSURE. 
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>---------- M£4NDER WAV£[£NGTH ---------------< 

BANK 
TREATMENT, 

TYP 

@ l 
RIFFLE CREST 

MEADOW REACH PLAN VIEW 
NTS 

LOW FLOW WATER SURFACE ELEVATION 

M&IOOW REACH~· 
REACH SLOPES LESs THAN 2% 
- FP --~-.,.._Ftr -Pl> - FP -.,R" --h> -~ -- RIFFLE 

Rim£ CREST, lYP 1 
FLOODPLAIN ELEVATION/ BANKFULL ELEVATION 

r BANKFULL DEPTH 

"_,,, _,, MATERIAL, TYP 

~~ --... -... _~-·-·-•-... 

----ii---- RIFFLE 

----- POOL SPACING ____ __, 

I 

i MEADOW REACH PROFILE 
~ 
le 

I 
i 
_J ; 
I s 
B 
le 
;;, 
{ 
~ 

i 
i 
i 

NTS 

ww now w., 

i R,_O_C_K_A_R_M_O_R_ L_IN_S_R_ ~-R-'AN:l~-/0-N--++------
LINER 

STREAMBED 
MATERIAL 

ROCK ARMOR 
lAffR 

__ ,,, -Fl" -I')> -- l"p ._.FP -r,, - FP -

NATIVE MATERIAL 

LINER TRANSITION 
LAYERS 

BANKFULL WS 

ww now w., 

FL0ODPLAJN 
SURFACING 

LINER 

lk NATI\IE MATERIAL 

l IAYERPOOL SECTION A-A' RIFFLE SECTION 8-8' 
i 

NOTES 
I. CHANNEL AND FLOODPLAIN SHALL 8£ CONSTRUCTED TO THE DIMENSIONS IDENTIFIED IN THE CHANNEL DEANIT/ON 

TABLES AND AT THE LOCATIONS SHOWN IN INDIVIDUAL REACH OV£R\IIEW PLAN SHEETS. 

2. CHANNEL SIZING FOR TYPICAL POOL AND RIFFLE CROSS SECTIONS IS BASED ON Ct-fANNEL FORl,f/NG (BANKFULL} 

DESIGN FLOW. DETAILED TYPICAL SECTIONS FOR OTHER STREAM HABITATS WILL BE DEVELOPED IN A FUTURE 

DESIGN PHASE. 

3. BANK TREATMO!T TYPES ARE NOT DEPICTED IN THE TYPICAL POOL AND RIFFLE SECTIONS. SEE SHEETS D-1 AND 

D-2 FOR BANK Tl?D1TMENT DETAILS. 

4. SE£ SHEETS D-3 THROUGH D-10 FOR HABITAT STRUCTURE DETAILS 

5. HABITAT SfRUCTURE: SPACING AND ASSOCIATED QUANTITIES ARE SUMMARIZED IN INDIVIDUAL REACH QUANTITY 

SHEETS. 

6. SEE SHffTS D- I AND D-20 FOR PLANT/NC AND SEEDING DETAILS AND PLANTING SCHEDULES. 

7 SE£ SHEETS D-13 THROUGH D-14 FOR TYP/c;A.L FLOODPLAIN CROSS SECTIONS. 

MC4D MEADOW REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLAN TABLE" 
AVERAGE MEANDER AVG BANKFULL BANKFIJLL WIDTH/ MEANDER RADIUS OF 

REACH FLOW WIDTH DEPTH AT WAVELENGTH BELT CURVATURE POOL FLOODPU.fN 
DEPTH BANKFULL WIDTH SPACING WIDTH (FT) ID (CFS) (FT) RATIO (FT) (FT) (FT) (FT) (FT) 

MC4-lJ B!J 16 14 LJ 160-ZQS ll5-J21J ZS-1JJO 6S-2/J5 JSO 

PROF/l£ TABLE 

REACH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT) SLOPE (%) SLOPE(%) 

MC4-D 25-185 15-40 ilS-45 17-42 

MATERIALS TABLE 

STREAMBED RIFFLE FLOODPU.!N FLOODPU./N 

REACH STREAM BED MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERIAL FLOODPLAIN SURFACING 
MATERIAL AVG MATERIAL AIIG MATERIAL AVG SURFACING AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS 
(FT) (FT) (FT) (FT) 

M<:4-D 

NOTES 
1. MATERIALS TABLE TO BE DEVELOPW IN nJTURE. DESIGN. 

2. STRD1MBE0 MATERIAL TYPES, 51 (D50 = Xi<"). 52 (050 = xxj. S3 (D50 = XX"). 

3. RIFFLE MATERIAL TYPES: 51, 52, 53, R1 {050 = XX''.}, R2 {D50 = xx".). 
4. FLOODPLAIN SURFACING MATERIAL TYPES, GROWTH MW/A, ALGAE; HYOR0MULCH, OR NONE. 

SECTIONS TABLE 

SECTION A (FT) B (FT) C (FT) D (FT) E (FT) F (FT) G· (FT) H (FT) 

POOi. SECTION A -A' 3.4 0.0 6.8 9.0 6.8 !J.4 4.6 16;J 

R/FFLESECTTONB-B' 1,1 6.0 0.6 Lt! 1U 
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DETAILED QUA/\ITIT/ES 

Item Description Quantity Units .Quantities Assumptions 

General 
Mobiliz,ation and Demobilization 

Mobilization and Derrobilization 

Cofferdams and Dewatering 
1 LS .Approxirrate~ 10% of cost pre-tax 

COfferdams, Dew ater.ii'lg, Stream Bypass 

Stormwater Management 

BMPs and SVVFFP 

Site Access 

Stabilized Terrporary Access Road 

Site Work - Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain Excavat1on (Cut) 

Placement (Fi ll) 

Channel Aacerrent (Fill) 

Floodplain Aacemenl (Fill) 

81gineered Strearrtied /v\aterial 3 

Sorting and Stockµiling ~ 

Rock Armoring/ Grade control 3 

Ephemeral Swale Channel Material 

General Fill 

0 

Q 

0 

0 
2,473 

4,706 
2,232 

9 

13.228 
Filter Material 8,930 

Topsoil/ Grow th M9dia ' 3,897 

Liner 120,550 

Site Work - aank Treatments & Structures 
Bank Treatments 

Bank Treatment A - FESL 901 

GeoCOir 700 (C.Oarse COir B::B) 1,802 

C125BN (Fine Coir a::.B) 1,802 

1"x2"x18" Stake 601 

Live Stake 0 
Brushlayer Live Cuttings 3,604 

Bank Treatment 8- 12" Brushlayer 270 

Brushlayer Live C1.1ttings 54'1 

Slash for Brushlayer 76 

Bank Treatment G- 6" Brushlayer 270 

Brushlayer Liv:e cuttings 541 

Slash for Brushlayer 38 

Miscellaneous Structures 

Constructed Riffles 10 

Riffle Material 75 

Blergy Dissipation R::>ol 0 
Boulders 0 

Dissipation R:lol strearmeo Material Q 

Srrall Apex Jam 0 

Foundation L¢gs 0 
Log with Rootw ad a 

I Log Ales 0 
I 

Small Woo"dy Debris/ Slash 0 

Racking Material 0 
Toe Log structure 1 

Foundation Logs 0 

Log w ai-, Rootw ad 4 
Boulders 0 

Small Woody Debris/ Slash 3 
R.'3cking Material 3 

LS t.redium oorrple~ily for water managment 

LS 

LS Low corrplexlty of access 

CY 
CY 

CY 

CY 

CY 901 LF of new channel: 4.05 FT average strearrtied thickness 

CY 'Includes Engineered Slrearroed J\/laterial and Rock Arrmting/Grade Control 

CY 6" thick layer overthe liner area 

CY 127 LF of new channel: 0.5 FT gravel thickness; 2' SF XS area 

CY 

CY 

CY 12" Jhickness w lthin Wner A rea 

SF Includes all material arid labor 

LF Assumes 50% of total length of oank treatment 

LF 2 soil lifts; 15-foot rollW idth 

LF 2 soil lifts; 15-foot roll w idlh 

EA Dead Stakes 1 per 3 linear feet of oank treatment 

EA N:me 

EA -4 w iliow cuttings per tinear foot of treatment 

LF Assumes 15% of total length of bank treatment 

EA 2 w .illow cuttings per linear foot of treatrrent 

CY 0.28 CY per f oot 

~F Assurres 15% of total length of oa_nk treatrrent 

EA 2 w mow cuttings per linear foot of Jreatrrent 

CY 0.14 CY per foot 

EA 2 per channel meander wave length 

CY l\b. of riffles x 20' length x 10' width: 1ft thickriess 

EA t--bne 

EA Based on bankfullw ldth 

CY Based on b,anl<full w ldtri, length 2x w id\h 

EA t--bn.e 

EA 1 per structure 
EA 3 per structure 

EA 2 per strucl1.1re 

CY 3 CY pet struc1ure 

EA 3 per structure 

EA 1 every 4 ·channel rreander wave lengths 

EA D per structure 

EA '3 per structure 

CY 0 CY per structure 

CY 2 CY per structure 
EA 2 per structure 

Item Description Quantity Units 

Miscellaneous Structures (Continued) 
Log Fl0odplain Roughness Structure 

Log w Ith Rootw ad 

Retaining Log 

Tight Radius Ji:im Structure 

Foundation Logs 

Log w ith Rootw ad 

Small Woody Debris 

Racking Material 

Bend Jam Structure 

Foundation Logs 

Log w Ith Rootw ad 

Whole Tree 

Small Woody Debris 

Racking Material 

Sweeper Log struc1ure 

Whole Tree. 

Srrall Woody Deoris 

Racking Material 

Channel Spanning Jam 
Log w fth Rootw ad 
Small Woody Debris 

Racking J\/latedal 

Wr:iod Habttat Structure 
Log '(I ~h Rootw ad 

Small Woody Debris 

Racking Material 

Turrting Log 'Structure 

Log w ith Raotw ad 

Small Woody Debris 

Racking Material 

Boultjers 

Backwater Alcove 

Log w ith Rootw ad 

9 EA 

9 EA 

9 EA 
1 EA 

6 EA 

s EA 

11 CY 

12 EA 

1 EA 

2 EA 

~ EA 

2 EA 
11 CY 

13 EA 

0 EA 
0 EA 

0 .CY 
0 EA 

0 EA 

0 EA 
0 CY 

0 EA 

3 EA 

10 EA 

8 CY 

8 EA 
0 EA 
0 EA 

0 CY 
0 EA 
0 EA 

0 EA 

0 EA 

Quantities Assumptions 

1 per 100 linear feet of new channel 

1 per structure 

1 per structure 

1 every 6 channel n-eander wave leng1hs 

3 per structure 

3 per structure 

7 CY per structure 

7 per structure 

1 every 6 channel n-eander wave lengths 

_2 per structure 

3 per structure 

1 per structure 

13 CY per strueture 

15 per structure 

None 

1 per structure 

3 CY per structure 

3 .per structure 

None 

3 per structure 

3 CY per structure 

3 per structure 

1 every 2 channel rreander wave lengths 
4 per structure 

3 CY per structure 

3 per structure 

None 

4 per structure 

3 CY per structure 

3 per structure 

2 per structure 

None 

10 per A lcove 

Oxbow Backwater Alcove o EA None 

Log W Ith Rootw ad O EA 25 per A lcove 

Revegetation (Excludes Revege~tion Associated with Bank Treatments) 
Planting & Seeding 

Ranting 

Zone 1 0 E'A 10890 plants per-acre, intended for anually wet areas 

Zone2 200 EA 4840 plants per acre 

Zone3 158 EA 3825 plants per acre 

Zone4 391 EA 1891 plants per acre 

Seeding 

Zone2 0.04 AC 1' width each side of channel; 3.12 pure live seed/AC 

Zone.3 0.04 AC 1' width each side of channel; 3.56 pure live ~eed/AC 
Zone4 0.21 AC 5' width each side of channel; 19.02 pure live seed/AC 

Date.' 17:b 2019 
Designed: JF JY MP 
Drawn: ,/[. ,/);'. MP 
Checked: =RR~-­
Appraved: 

Drawing Na me 

MC4D 
Quantities 

Drawing No, 

MC4D-J 
10.g of 139 



  

VICINITY MAP 
1"= 5000' 

MC5 DIVERSION PROPOSED CHANNEL CHARACTERISTICS 

REACH ID 
VALLEY CHANNEL 

SINUOSITY 
VALL['( REACH 

LENGTH {FT) LENGTH {FT) SLOPE {%) SLOPE{%) 

MCS·O 1,125 2,lSl 1.3 o.56 OM 

MEADOW CREEK REACH 5 DIVERSION 
SITE OVERVIEW PLAN 

MC5 DIVERSION PROPOSED STREAM TREATMENTS 

REACH ID 

MCS-D 

PERENNIAL NON- PERENNIAL 
CHANNEL LENGTH CHANNEL LENGTH 

{FT) {FT) 

2,751 0 

"Ii:::~~~~,,,,_ .... 
E CONSTRUCTED DURING THE 
AND CONSTRUCnON PHASE OF THE 
OJECT BY APPROXIMATELY END OF 

' ' ' " ::,._ ______ ., 
EXISTING M£4DOW CREEK 
DIVERSION CHANNEL 
ALIGNMENT 
Sff MC6 OVERVIEW SHEET ~ 
(DRAWING MC6- I) • 

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. f7NAL GRADE OF MINE CLOSURE GROUND SURFACE INCLUDING HANGAR FLATS PIT, PIPE CORRIDOR AND 

ACCESS ROAD, AND STREAM DIVERSION CORRIDOR IS CONSIDERW PRELIMINARY AND M4Y CHANGE IN 

FUTURE DESIGN PHASES AS HANGAR FLATS PIT, LINER, W£7IANDS, CHANNEL, AND FLOODPLAIN DESIGN 

PROGRESSES. 

3. HANGAR FLATS PIT POOL DE:s/GN WATER SURF"ACE ELEVATION TO BE DETERMINED AS THE CHANNEL ANO 

FLOOOPIAIN DESIGN PROGRESSES. 

4. NON-PERENNIAL STREAMS FROM SURROUNDING AREAS WILL BE ROUTED TO THE PROPOSED MEADOW 

CREEK DIVERSION CHANNEL, PROPOSED MEADOW CREEK CHANNEL, OR HANGAR FLATS PIT /AKE FOLLOWING 

CLOSURE. 
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foo----------MEANOER WAVELENGTH --------------i 

I 
® BANK 

TREATMENT. 
TYP 

l 
RIFFLE CREST J 

MEADOW REACH PLAN VIEW 
NTS 

LOW FLOW WATER SURFACE ELEVATION 

ME'AiJow R£ACHES· 
REACH SLOPES 1.£SS THAN 2% _n, __ FP __ FP RIFFLE CREST, f(P 

... "' -11' _,,. --1'!> ._,Fl" -n, - 1 
FLOODPLAIN ELEVATION/ BANKFULL ELEVATION 

r BANKFULL DEPTH 

~ [~ -.,., -.,. ._,, -flp ""-R' --"" MATERIAL, TYP 
FLOW Fl'_,,_..,-.."" .. ,., -"' -r,- -.,. ._"" 

__ Ao _rp_A' ""_"_""_ 

ROCK ARMOR 
LAYER ,___ _____ POOL SPACING ------< 

NATIVE MATERIAL 

l 
li 
g MEADOW REACH PROFILE 

LINER TRANSITION 
LAYERS 

! 
i 
i 
.J 

I 
ls 
~ 
~ 
I 
;;, 

i 
'l 
~ 
g 
~ 

i 
i 

NTS 

BANKFULL WS 

LOW FLOW WS 

i ROCK ARMOR LINER TRANSITION NATIVE MATERIA.L 

LINER 

STREAMBED 
MATERIAL 

ROCk ARMOR 
LAYER 

LINE.fl TRANSITJON 
LAYERS 

B4NKFVLL WS 

NATIVE MATERIAL 

lk LAYER LAYERS 

11 POOL SECTION A-A' RIFFLE SECTION B-B' i 

LINER 

NOTES 
1- CHANNEL AND FLOODPLAIN SHALL BE CONSTRUCTED TO THE DIMENSIONS IDENTIFIED IN THE CHANNEL DEFINITION 

TABLES AND AT THE LOCt\T/ONS SHOWN IN INDIVIDUAL REACH OVERVIEW PLAN SHEETS. 

2. CHANNEL SIZING FOR TYPICAL POOL ANO RIFFLE CROSS SECTIONS 15 BASED ON CHANNEL FORMING {BANKFULL) 

DESIGN A.OW. DETAILED TYPICAL SECTIONS FOR OTHER STREAM HABITATS WILL BE DEVELOPED IN A FUTURE 

DESIGN PHASE 

J. BANK TREATMENT TYPES ARE NOT DEPICTED IN THE TYPICAL POOL ANO RIFFLE SECTIONS. SE£ SHEETS D-1 AND 

D-2 FOR BANK TREATMENT DETAILS. 

4. Sff SHEETS D-3 THROUGH D-10 FOR H4BfTAT STRUCTURE DETAILS. 

5. HABITAT STRUCTURE SPACING AND ASSOCIATED QUANTIT!ES ARE SUMMARIZED IN INDIVIDUAL REACH QUANTITY 

SHEETS. 

5. SEE SHEETS D-1 AND 0-20 FOR PLANTING AND SEEDING DETAILS AND Pl.ANTING SCHEDULES. 

7. SEE SHEETS D-13 THROUGH 0-/4 FOR TYPICAL FLOODPLAIN CROSS SECTIONS. 

MC5D MEADOW REACH 
PROPOSED CHANNEL DEFINITION TABLES 

PLAN TABLE" 
AVERAGE MEANDER AVG BANKFULL BANKFIJLL WIDTH/ MEANDER RADIUS OF 

REACH FLOW WIDTH DEPTH AT WAVELENGTH BELT CURVATURE POOL FLOODPU.fN 
DEPTH BANKFULL WIDT/-/ ID (CFS) (FT) (FT) (FT) RATIO (FT) (FT) 

MCS-0 JOB 17 10 1.6 1ti0-2Q!i 85-165 25-JJJO 

PROFILE TABLE 

RIFFLE POOL POOL POOL 
REACH ID LENGTH LENGTH ENTRANCE TA/LOUT 

(FT) (FT) SLOPE (%} SLOPE(%) 

MCS•D 15-J!IO 15-4(1 42--6 2l•S1 

MATERIALS TABLE 

STREAMBED RIFFLE FLOODPLAIN 

REACH STREAM BED MATERIAL RIFFLE MATERIAL FLOODPLAIN MATERIAL 
MATERIAL AVG MATERIAL AIIG MATERIAL AVG 

ID TYPE THICKNESS TYPE THICKNESS TYPE THICKNESS 
(FT) (FT) (FT) 

MCS-D 

NOTES 
1. MATERIALS TABLE TO BE OE\IELOP[D IN FUTURE. DESIGN. 

2. STREAMBED MATERIAL TYPES: 51 (D50 ~ XX"), 52 {D50 ~ XX".), SJ {D50 ~ XX"). 

-3. RIFFLE MATERIAL TYPES: SI, S2, SJ, Rf {D50 - XX"), R2 {D50 - XX"). 

4. FLOODPLAIN SURFACING MATERIAL TYPES: GROWTH MEDIA, ALGAE; HYDROMULCH, OR NONE. 

SECTIONS TABLE 

SECTION A (FT) B {FT) C (FT) D (FT) E (FT) F (FT) G (FT) 

MC5D POOL S£CTION A -A' 4.2 L9 8.4 3.7 8.4 4.1 5.6 

MC5D RIFFI£ SECTION B -B' 1.4 6,() 0.6 2.2 16.6 

SPACING 
(FT) 

WIDTH (FT) 

65-21)5 J50 

FLOODPLAIN 
FLOODPLAIN SURFACING 
SURFACING AVG 

TYPE THICKNESS 
(FT) 

H (FT) 

16.6 
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DETAILED QUA/\ITIT/ES 

Item Description Q~antity Units 

General 
Mobilization ;and Demobilization 

Mobilization and Derro.bilizatiOn 

Cofferdams and Dewatering 

couerdam;, Dew ate ring. Stream By pass 

Stonnwater Management 

BMPs aM S\J\,PFP 

SJfe Access 

Stabilized TefT'i)orary Access Road 

Site Work - Earthwork 
Excavation (Cut) 

Ctiannel Excavation (Cut) 

Floodplain Excavation (Cut} 

Placement (Fill) 

Channel P!acerrent (Fill) 

Floooplain flacement (fill) 

Engineered Streambed Material' 

Sorting and Stockpiling 3 

Rock Armoring/ Grade control 3 

Epherre.ral Swale Channel Materfal 

General Fill 

FIiter Material 

TopsoiV Growth rvl'ldia 3 

Liner 

0 

0 

0 

0 
9,665 

15.577 

5,912 

0 

43,711 

23,648 

1.0,,133 

319,250 

Site Work • Bank Treatments & Structures 
Bank Treatments 

Bank Treatment A - FESL 2 ,751 

GeoCoir 700 (Coarse Coir ECB) 5.502 

C12SBN (Fine COir ECB) 5,502 

1"x2"x18" Stake 1.834 

Live Stake 0 

Brus)llayer Uve Cuttings 11,004 

Bank Treatment B - 12" Brushtayer 825 

BrushJayer Live Cuttlogs 1.651 

Slash for Brush\ayer Z31 

Bani<. Treatrrent C - 6" Brushlayer 825 

B-rushlayer Live Cuttings 1,-651 

Slash Lor Brushlayer 116 

Miscellaneous Structures 

Constructeo Riffles 29 
Riffle Material 217 

Energy Oissipation Pool 0 

Boulders 0 

Dissipation Fbol Streamed Material 0 

Small Apex Jam 0 

Foundation Logs 0 
Log w Ith Rootw ad 0 

Log Piles 0 

Small Woody Debris/ Slash 0 
I 

Racking Material 0 

Toe Log Structure 4 

Foundation Logs 0 
Log w ~h Rootw ad 11 

Boulders 0 

Small Woody Debris/ Sias h 7 

Racking Material 7 

LS 

LS 

LS 

LS 

CY 

CY 

CY 

CY 

CY 

CY 
CY 

CY 

CY 

CY 

CY 

SF 

LF 

LF 

LF 

EA 

EA 

EA 

LF' 

EA 

CY 

LF 

EA 
CY 

EA 
CY 

EA 
EA 

CY 

EA 

EA 
EA 

EA 

CY 

EA 

EA 

EA 
EA 

CY 

C¥ 

EA 

Quantities Assumptions 

Approximately 10% of cost pre-tax 

Low cofT'i)lexny for water managmint 

Low cofl1)1exity of access 

2751 LF Of new channel; 5.1 FT.average streambed thickness 

Includes Engineered Streambed Material and RockArrrorihg/Grade Control 

6" lhick layer over the liner area 

12" tllic;kness w~hin Liner Area 

Includes all rmterlal and labor 

Assumes 50% of total length of ban~ treatment 

2 soil lifts: 15-foot roll width 

2 soil lifts·, 15-foot roll width 

Dead Stakes 1 per 3 linear feet of bank treatment 

None 

4 willow cuttings per frnear foot of t reatment 

Assumes 15% of total length of ban~ treatment 

2 w ITiow c;uttings per llni,ar foot of treatrrent 

0.28 CY per fool 

Assumes 15% of total length of oank treatment 

2 willow cuttings per linear foot of lreatment 

0.14 CY per loot 

2 per channel 1reender wave lengtti 

No. of' riffles x 20' length x 1 O' width; 1 fl lhic kness 

None 

Based on bankfull w idlh 

Based on bankfu II width, length 2x width 

None 

1 per structure 

3 per structure 

2 per structure 

3 CY per structure 

3 per structure 

1 every 4 channel rreander wave lengths 

0 per structure 

3 per structure 

0 C¥ per structure 

2 CY per structure 

2 per structare 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Structures (Continued) 
Log Floodplain Roughness Structure 28 

Log w ~h Rootw ad 28 

Retaining Log 

light Radius Jam Structure 

Foundation Logs 

Log w ilh Rootw ad 

Small Woody Debris 

Racl<.ing Material 

Bend J,am Structure 

Foundation Logs 

Log w ~h Rootw ad 

V\thole Tree 

Small Woody Debris 

Racking Material 

Sweeper Log Structure 

W11ole Tree 

Small Woody Debris 

Racking Material 

Channel SpannJng Jam 

Log w ~h Rootw ad 

Small Woody Debris 

Racking Material 

Wood )-tabitat Structure 

Log w ~h Rootw ad 

Small Woody Debris 

Racking Material 

Turning Log Structure 

Log w ~h Rootw ad 

Small Woody Debris 

Racking Material 

Boulders 

Backwater Alcove 

Log w ~h Rootw ad 

28 

2 

17 

15 

32 

l4 
2 
5 

7 

5 

32 

37 

0 
0 

0 

0 

0 

Q 

0 
Q 

7 

29 

22 

22 
0 

0 

0, 

0 

0 

0 

0 

EA 1 per 130 linear feet of new channel 

EA 1 per structure 

EA 1 per s tru ctu re 

EA 1 ever, 6 channel meander wave lengths 

EA 3 per structure 

EA 3 per structure 

CY 7 CY per structure 

EA 7 per st111cture 

EA 1 ever')· 6 channel meander wave lengths 

EA 2 per struclu re 

EA 3 per structure 

EA 1 per structure 

CY 13 CY per structure 

EA 15 per structure 

EA None 

EA 1 per stfµcture 

CY 3 CY per structure 

EA 3 per structure 

EA None 

EA S per structure 

CY 3 CY per structure 

EA 3 per structure 

EA 1 ever)' 2 channel rreander wave lengths 

EA 4 per structure 

CY 3 CY per structure 

EA 3 per structure 

EA None 

EA 4 per structure 

CY 3 CY per structure 

EA 3 per stru ct u r11 

EA 2 per structure 

EA None 

EA 10 per Alcove 

Oxbow Backwater Alcove O EA None 

Log w lh Rootw ad 0 EA 25 per Alcove 

Revegetation (Excludes Revegetation Associated with Bank Treatments) 
Planting & Seeding 

Planting 

Zone 1 0 EA 10890 plan ts per acre, intended f or anually wet areas 

Zone2 611 EA 4840 plants per acre 

Zone'3 483 EA 3825 plants per ac;re 

Zone4 1,194 EA 1891 plants per acre 

Seedi.n:g 

Zone 2 0.13 AC 1'width each s ide Of channel: 3.12 pure live seed/AG 

Zone 3 0.13 AC 1' width each s ide of channel; '3,56 pure live seedlAC 

Zone4 0,63 AC s· width each side of chan~ef: 19.02 pure live seed/AC Date.' P,,b 2019 
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ff MEADOW CRffK (BLOWOUT CRffK) 
REACH 3 DIVERSION (BC3D} 

BCJ DIVERSION PROPOSED CHANNEL CHARACTERISTICS 

REACH ID 
VALLEY CHANNEL 

SINUOSITY 
VALLEY 

LENGTH (FT) LENGTH (FT) SLOPE(%) 

BC3-D 527 685 l.3 6.33 

~~ 
~ 

~ EXISTING 
•~ . NON-PERENNIAL 
~ CHANNEL, TYP 

REACH 
SLOPE (%) 

4.87 

BCJ DIVERSION PROPOSED STREAM TREATMENTS 
PERENNIAL NON- PERENNIAL 

REACH ID CHANNEL LENGTH CHANNEL LENGTH 
(FT) (FT) 

BC3-D 685 0 

REACH BCJD TO BE CONSTRUCTED DURING THE 
PRE -PRODUCTION AND CONSTRUCTION PHASE OF THE 
STIBNITE GOLD PROJECT BY APPROXIMATELY END OF 
YEAR -1. 

1. MINE CLOSURE GROUND SURFACE CONTOUR INTERVAL: 25' MAJORS, 5' MINORS. 

2. FINAL GRADE OF MINE CLOSURE GROUND SURFACE ON TSF IS CONSIDERED PRELIMINARY AND MA Y 

CHANGE IN FUTURE DESIGN PHASES AS THE TSF, LINER, WETLANDS, CHANNEL, AND FLOODPLAIN DESIGN 

PROGRESSES. 

3. NON- PERENNIAL STREAMS FROM SURROUNDING AREAS WILL BE ROUTED TO THE PROPOSED MEADOW 

CREEK CHANNEL. 

EF MEADOW CREEK {BLOWOUT CREEK) REACH 3 DIVERSION 
SITE OVERVIEW PLAN 

0 200 400 

Feet 
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STREAMBEO OR 
NAnVE MATERIAL 

NATIVE 
MATERIAL 

,__ _______ M[ANDER WAI£ LENGTH _______ ___, 

STE"P - POOL TA/LOUT - Rim£ 

STEP 
r---------POOL SPACING ------i 

BANKFULL WS 

STEP POOL REACH PROFILE 
NTS 

FLOODPLAIN SURFACING STREAMBE:D OR 
NATIVE: MATERIAL 

FWODPLAIN SURFACING 

BANKFULL WS 

NOTES 
I. CHANNEL AND FLOODPLAIN SHALL BE CONSTRUCT[{) TO THE DIMENSIONS IDENTIFIED IN THE CHANNEJ. DEFINITION 

TABLES ANO AT THE LOCAT70NS SHOWN IN INDIVIDUAL REACH OVERVIEW PLAN SHEETS. 

2. CHANNEL SIZING FOR TYPICAL POOL AND RlfTLE CROSS SECT70NS IS BASED ON CHANNEL FORMING (BANKFULL} 

DESIGN f1.0W. DETAILED TYPICAL SEC770NS FOR OTHER STREAM HABITATS WILL BE OEVE:LOPE'O (NA FUTURE 

DESIGN PHASE. 

3 . BANK TREATMENT TYPES ARE NOT DEPICTED IN THE TYPIC4L POOL AND RIFFLE SECTIONS. SEE SHEETS D- 1 ANO 

D-2 FOR BANK TREATMENT DETAILS. 

4. Sff SHEETS D-3 THROUGH D-10 FOR HABITAT STRUCTURE DETAILS 

5. HABITAT STRUCTURE SPACING AND ASSOCIATED QUANTITIES ARE SUMMARIZED IN INDIVIDUAL REACH QUANTITY 

SHEETS. 

6. Sff SHEETS D-1 AND D-20 FOR PLANTiNC AND SEEDING DETAILS ANO PLANTING SCHEDULE:S. 

7. SEE SHEETS D- 13 THROUGH D-14 FOR TYPICAL FLOODPIAIN CROSS SECTIONS. 

PLAN TABLE 

BANKFULL BANKFULL WIDTH/ 
AVERAGE MEANDER MEANDER 

REACH FLOW WIDTH DEPTH AT WAVELENGTH BELT 
ID DEPTH BANKFU£.L WIDTH 

{CFS) (FT) RATIO (FT) (FT) (FT) 

IC3-0 38 12 11 J.O UO-J.50 fi0 -80 

PROFILE TABLE 

RE4CH 
RIFFLE POOL POOL POOL 
LENGTH LENGTH ENTRANCE TA/LOUT 

ID (FT) (FT) SLOP[ {%) SLOPE (%) 

BC3-D 10-140 10-10 26-45 13-31 

MATERIALS TABLE 

REACH STREAMBED 
ID MATERIAL 

STRE4MBED 
MATERIAL 

AVG 
THICKNESS 

(FT) 

RIFFLE 
MATERIAL 

TYPE 

RIFFLE 
MATER/Al 

AVG 
THICKNESS 

(FT) 

FLOODPLAIN 
MATERIAL 

TYPE TYPE 

IIGD 

NOTES 
1. MATE:RIALS TABLE TO BE DEVELOPED IN FUTURE DESIGN. 

RADIUS OF 
CURVATURE 

(FT) 

10-15 

FLOODPLAIN 
MATERt4L 

AVG 
THICKNESS 

(FT) 

AVG 
POOL FLOODP/A/N 

SPACING WIDTH {FT} 
(FT) 

50.150 

FLOODPLAIN 
SURFACING 

Tiff 

60-160 

FLOODPLAIN 
SURFACING 

AVG 
THICKNESS 

(FT) 

'fflffijaii~::::.7-------r-T ----;.To\1/flOl~S-:-::-:---::~~~~2. STREAMBED MATERIAL 7YPES: S1 (D50 = XX';. S2 (050 = XX';. S3 (050 = XX"). 

LOW FLOW WS , n 

. . ~'~ -+----.,...· 
3 RIFFLE MATE:RIAL TYPES: 51, S2, 53, RI (050 = XX"). R2 (050 = xxj. 

4. FLOODPIAIN SURFACING MATERIAL TYPES: GROWTH MEDIA. AL(.;,!£, HYDROMULCH. OR NONE. 

' ' 
..,,,._• -. .- , .. \.. 

~ ~ I : :, -; : • ~ - - . 
8 C 

SECTIONS TABLE" 

SECTION A (FT) 8 (FT) C (FT) D (FT) E (FT) 

POOL SEcr10N A · A' 7.5 0.9 5,(1 2.5 IJ.f 

POOL SECTION A-A I RIFFLE SECTION 8-8' RIFFLE SECTION B • B' u 4.T o.s u U.l 

NTS NTS 
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DETAILED QUA/\ITIT/ES 

Item Description Quantity Units 

General 
Mobilization and Demobilization 

M:>bilization ,and Derrobilization 

Cofferdams and Dewatering 
Cofferdam,, Dew atering, Stream Bypass 

Stom1water Management 
BMPs ancl S\AIPFP 

Site Access 
Stabilized Terrporary Access Road 

Site Work. Earthwork 
Excavation (Cut) 

Channel Excavation (Cut) 

Floodplain Excavation (Cut) 

Placement (Ffll) 
Channel Placement (Fill) 

Floodplaill AaCemenl (Fill) 

Engineered Streal]'tled Material 3 

,Sorting a.rid Sloe kp.iling ] 

Rock Anmring/ Grade control 3 

Ephemeral Swale Channel Material 

General Frll 

Filter l'vlaterial 

Topsoil/ Grow.th 'l\lle.clia './ 

827 

1,015 

0 
0 

401 

0 

0 
0 

0 

0 

254 

Liner O 

Site Work~ Bank Treatments & Structures 
Bank Treatments 

Bank Treatmeni A - FESL 274 

GeoCQir 700 (Coarse Coir ECB) 548 

C125BN (Fine COir ECB) 548 

,I 1 "x2"x 18" Stake 183 

Live Stake 0 

Brushlayer Live Cuttings 1,096 ,, 
Bank Treatrrent B - 12" Brus hlayer 0 

Brush layer Live Cuttings 0 

Slash for Brushlayer 0 

Bank Treatment C - 6" 8rusnlayer 548 

Brushl.iyer Live Cuttings 1.096 

Slash for Brushlayer 77 

Miscellaneous Structures 
Constructed Riffles 23 

Riffle Material 251 

Energy Dissipation Pool 0 

Boulders 0 
I Dissipation fbol Strearrnecl M3terial 0 

Small Apex Jam 0 

Foundation Logs 0 

Log with Rootw ad 0 

Log Piles 0 

Small woody Debris/ Slash 0 

Racking Material 0 

Toe Log Structu(e 3 

Foundation Logs 0 

Log with Rootw ad 8 

Boulders 0 

Small Woody Debris/ Slash 5 

. Racking Material 5 

LS 

LS 

LS 

LS 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

SF 

LF 

LF 

LF 

EA 

EA 

EA 

LF 

EA 
CY 

LF 

EA 
CY 

EA 

CY 

EA 

EA 

OY 

EA 
EA 

EA 

EA 

CY 

EA 

EA 

EA 

EA 

CY 

CY 

EA 

Quantities Assumptions 

Approxirrately 10% of cost pre-tax 

Low col'Jl)lex~y for water management 

Low col1l]lexity of access 

Channel Length • Top Width ~'(Depth + 01 00) 

/585 LF {If new chanrJ'el; 1.3 FT average strearroeci thickness 

12" thickness irLZo~e 3 

Assumes 20% of total length of llank treatment 

2 soil lifts; 15-foot roll w oth 

2 soiJ lifts; 15-foot roll w idlh 

Dea-1 Stakes 1 per 3 linear feet of bank treatmellt 

l\bne 

-4 willow cuttings per 6near foot of treatment 

Assumes 0% of total ~ngth of bank treatment 

2 willow cuttings per linear foot of .treatment 

0.28 CY per foot 

Assurres 40% of total length of bank treatment 

2 willow cuttings per linear foot of treatrrnnt 

0.H CY per foot 

1 per step pool 

No. of r iffles x 6 ,5' length i< 13' width: D100 thickness 

l\bne 

Based on t>ankfuUw idtr1 

Based on bankfullw idth, length 2x width 

l\bne 

1 per structure 

3 per structure 

2 per structure 

3 CY per structure 

3 per structure 

1 every 2 channel meander wave lengths. 

O per structure 

3, per structure 

0 CY per slr!,!cture 

2 CY per structure 

2 per structure 

Item Description Quantity Units Quantities Assumptions 

Miscellaneous Structures (Continued) 
Log Floodplail) Roughness Structure 

Log w ilh Rootw ad 

Retaining Log 

Tight Radius Jam Structure 

Foundation Logs 

Log w ith Rootw acJ 

Small Woocty Debris 

Racking Material 

Bend Jam Structure 

Foundation Logs 

Log w ith Rootw ad 

IMlole Tree 

Srmll Woocly Debris 

R.ic King Material 

Sweeper Log Structure 

IMlole T~ee 

Srmll Woocly Debris 

Racking Material 

Channel Spanning Jam 

Log w ith Rootw ad 

Srrnll Woocly Debris 

Racking Material 

Woocl Habitat Structure 

Log w ith Rootw ad 

Sm.II Woody Debris 

Racking Material 

Turning Log Structure 

Log w ith Rootw ad 

Small WoocJy Debris 

Racking Material 

Boul<lers 

Backwater Alcove 

Log w ith Roo.tw ad 

15 

15 

15 
1 
4 
4 

8 
9 

1 

2 

3 

2 

11 

13 
3 

3 

8 

8 

0 

0 

0 

0 

2 

7 

5 
5 

3 

3 
3 

2 

0 

0 

EA 1 per 45 linear feet of new i;hannel 

EA 1 per structure 

EA 1 per structure 

EA 1 every 8 channel meander wave lengths 

EA 3 per structure 

EA 3 per structure 

CY 7 CY per stn1ctu re 

EA 7 per structure 

EA 1 every 6 channel meander wave 1englt1s 

EA l:> per structure 

EA 3 per structure 

EA 1 per structure 

CY 13 CY per structure 

EA 15 per structure 

EA 1 every 2 channel meander wave lengths 

EA 1 per stn.1cture 

CY 3 CY per structure 

EA 3 per structure 

EA None 

EA 3 per structure 

'CY 3 CY per structure 

.EA, 3 per structu(e 

EA 1 every 3 channel meander wave lengths 

EA 4 per struGlure 

CY 3 CY per structure 

EA 3 per structure 

EA 1 every 6 channel meander wave lengths 

EA 4 per structure 

CY 3 CY per s tructure 

EA 3 per ·structure 

EA 2 per structure 

EA None 

EA 1 0 per A l.cove 

Oxbow Backwater Alcove O EA None 

Log with Rootw ad O EA 25 per A lcove 

Revegetation (Excludes Revegetation Associated with Bank Treatments) 
Planting & Seeding 

Aantlng 

Zone 1 0 EA 10890 plants per acre, IJ1tended for anually wet areas 

Zone 2 152 EA 4840 plants per acre 

Zone 3 120 EA '.3825 plants per acre 

zone ,4 297 EA 1891 plants per a.ere 

Seeding 

Zone 2 0 ,03 AC t'widl h each side of ctiannel; 3,12 pure live seed/AC 

Zone 3 0.03 AC 1' w /dth eacti side of channel: 3.56 pure live seed/AC 

Zone 4 0,16 AC 5' width each side of channel; 19.02 pure live seed/AC Date.' 17:b 2019 
Desr'qnt1d: JF JY MP 
Drawn: ,/[. ,/);'. MP 
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Pl.ANT/NG AND SEEDING ZONE J 
40% TO 70% WU ANNUALLY --+--------<--­

(/ ' WIDTH, TYP) 

PLANTING AND SEEDING ZONE 4 
40% WIT ANNUALLY TO 5' 

FROM TOP OF BANK 
(5' WIDTH, TYP) l PLANTING AND SffDING ZON[ 

2 70% TO 95% WIT ANNUALLY__, __ __..._ 
(1 ' WIDIH, TYP) 

PLANT/NG AND SffD!NG ZON[ I 
95% TO 100% WIT ANNUALLY 

(WIDTH VARIES, TYP) SEE NOTE 7 

BANKFULL WS 
\I 

@ LIVE WILLOW 
BRUSHLA. YER, TYP 

(SEE NOTE 2) 

UV£ STAKE, TYP 0 
(SE£ NOTE 6) ~ 

PLANTING AND SffDING, TYP 
ff NOTE 6) 

.r----t~ --~ ~ ~ if 
.,:,;:'.:\~t~}r~.•~_Ii}J§o:2·· ~E;~ 

:·:_ .. _,,·::•, · 

Pl.ANTING AND SEE.DING ZONE 2 
70% TO 95% WET ANNUALLY 

(1' WIDTH, TIP) 

PLANTING AND SEEDING ZONE I 
95% TO /00% WET ANNUALLY 

(WIDTH VARIES, TYP) SEE NOTE 6 

0 LIVE STAKE, TYP 
'@ (SEE NOTE 2) 

SLASH BRUSHLAYER 
12" THICKNESS 

PLANTING AND SEEDING 
ZONE 4 40% WU ANNUALLY 

TO 5' FROM BANKFULL 
{5' WIDTH, TYP) 

Pl.ANTING ANO SEEDING ZONE J 
40% TO 70% WU ANNUALLY 

( 7' WIDTH, TYP) 

PUNTING AND SEEDING, TYP 
(SEE NOTE 5) 

;~i~ :'.{;;1)2J(::::'"m 

Pl.ANTING AND SEEDING ZONE 2 
70:Z TO f/5% WU ANNUALLY 

(I ' WIO TH. TYP) 

PlANT/NG AND SEEDING ZONE I 
f/5% TO 100% WU ANNUALLY 

(WIDTH VARIES, TYP SEE NOTE 6 

(5\ LIVE STAKE, TYP 

~ {SEE NOTE 2)~-
SlASH BRUSHLA YER 

6" THICKNESS \ 

1 

BANKFULL WS \ 7 
1 

\ 

PLANTING AND SffDING 
ZONE 4 40% WIT ANNUALLY 

TO 5' FROM BANKFUU 
(5' WIDTH, TYP) 

PLANTING AND SffOINC ZONE 3 
40% TO 70% WET ANNUALLY 

(1' WIDTH, TYP) 

Pl.ANTING ANO SEEDING, TYP 
(SEE NOTE 5} 

~ ' ~~~~-
LOW FLOW ws~___ l~]~J:f-~;;;'.;~~=::: 

ANE AND COARSE BIODEGRADA.BLE 
EROSION CONTROL BLANKET 

I

. ·

1

1ur -
. - - - -=I -111 _ = = ;;;w~'T'-. 

-7TT -TTT 111 111 111-' ' 111_,,,. '-11 I-TT'" 

NATIVE OR ENGINEERED 
STREAMBED MATERIAL 

NATIVE OR ENGINEERED 
STREAMBED MATERIAL 

NATIVE OR ENGINEERED 
STREAMBEIJ MATERIAL 

FABRIC CD BANK TREATMENT ) 
ENCAPSULATED SOIL LIFT {FESL) 
{SHOW!V WITH LIVE BRUSH LA YER AND 
LIVE STAKE$) 

~f---=B--'--1L1-'---'-N---'--K_Ti_R_E_~ _T!vf_E_N_T_B_· __ 1_2_1 N_C_H 
V SLASH BRUSHLAYER WITH LIVE 

(J'\ BANK TREATMENT C 
V SLASH BRUSH LA YER 

6 INCH 
WITH LIVE 

NTS 

EXAMPLE: FESL INSTALLATION IN FALL DURING DORMANT SEASON 

BANK TREATMENT A NOTES: 

STAKES 
NTS 

1. INSTALL BANK TREATMENT A AT LOCATIONS IDENTIFIED ON PLAN O\.ERVIEW SHEETS FOR EACH REACH OR AT LOCATIONS DETERMINED BY 

THE OWNER OR ENGINEER AT THE SPECIFIED QUANTID'. 

2. Sff BANK TREATMENT SCHEDULE ON SHEIT D-19 FOR LOCATION AND DENSITY OF LIVE STAK£S AND 8RUSHLAY£R. INSTALL LIVE STAKES 

ANO LIVE BRUSHLA. YER ACCORDING TO THE DETAILS WITHIN THE PLANS. 

3 , Sff INDIVIDUAL REACH QUANTITY SHEETS FOR SPECIFIED QUANTITY OF BANK TREATMENT A AND ASSOCIATED MATERIAL QUANTITIES. 

4. EXO\VATE SLOPE ACCORDING TO PLANS. PLACE FINE AND COARSE COIR EROSION CONTROL BLANKET AND BACKFILL WITH NATIVE SOIL TO 

FINISHED GRADES USE A TEMPORARY FORM OR BUTTRESS (SEE l:XAMPLE PHOTO) AT THE FACE OF EACH FESL LIFT TO ACHIEVE THE 

DIMENSIONS SHOWN. CONTRACTOR SHALL COMPACT BACKFILL TO APPROXIMATl:LY 80% OF MAXIMUM DENSITY. PULL EACH LAYER OF 

EROSION CONTROL BLANKET TIGHT AND ANCHOR WITH DEAD AND LIVE STAKES. 

5, CONSTRUCT EACH FESL WITH I' M4XIMUM THICKNESS USING AS MANY LIFTS AS NECESSARY TO ACHIEVE THE SPEC/RED B4NK HEIGHT. 

6. REVEGETATE BANK SLOPE AND TOP OF BANK AS SPECIFIED - SEE PLANTING AND SEEDING SCHEDULES ON SHEET D-20 FOR PLANT 

SPECIES, PLANT DENSITY, SEW MIX, AND APPLICATION RATES. 

7. ZONE 1 PLANTING INTENDED FOR ANNUALLY WET AREAS LOCATED AWAY FROM THE MAIN Cl'IANNEL OR IN ALCO\IES. 

EXAMPLE: SLASH BRUSHLA YER 

BANK TREATMENT B AND C NOTES: 

STAKES 
NTS 

1, INSTALL BANK TREATMENT B AND CAT LOCATIONS IDENTIFIED ON PLAN OVERVIEW SHEETS FOR EACH REACH OR AT LOCATI01VS 

DETERMINED BY THE OWNER OR ENGINEER AT THE SPECIFIED QUANTITY. 

2. SEE BANK TREATMENT SCHEDULE ON SHEETS D-19 FOR LOCATIONS ANO DENSITY OF LIVE STAKES. 

J. Sff INDIVIDUAL REACH QUANTITY SHEETS FOR SPECIFIED QUANTITY OF BANK TREATMENT A AND ASSOCIATED MATER/A[ QUANTITIES. 

4. EXCAVATE fJANK SLOPE, UIY LIVE STAKES AT SPECIFIED SPACING WITHIN TRENCH, COVER EACH LIVE STAKE WITH 2" OF CLEAN NATIVE 

ALL, AND LIGHTLY COMPACT INSTALL SLASH MATERIAL TO THE SP/:CIRW THICKNESS AND LAY UPPER LAYER OF LIVE STAKES AT THE 

SPEC/RED SPACING. ALL VOIDS OF SLASH MATERIAL BY WASHING-IN CLEAN NATIVE FILL. COMPLETE FINISH GRADING OF BANK BEHIND 

SLASH 8RUSHLAYER. 

5. REVEGETATE BANK SLOP!: AND TOP OF BANK AS SPECIFIED - SE!: PLANTING AND SEEDING SCHEDULES ON SHEU 0-20 fOR PlANf 

SPECIES, PLA.NT DENSITY, SEED MIX, AND APPLICATION RATES. 

6, ZONE 1 PLANTING INTENDED FOR ANNUALLY WET AREAS LOCATED AWAY FROM THE MAIN CHANNEL OR IN ALCOVES. 
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(?)LIVE 
NTS 

WILLOW TRENCH DETAIL 

EXAMPLE: INSTALLED LIVE WILLOW TRENCH 

L!Vt WILLOW TRENCH NOTtS: 
1. Sff INDIVIDUAL REACH QUANTITY SHEET5 FOR QUANT/Tr OF WILLOW STAKES. 

2. EXC4VATE TRENCH TO BELOW LOW WATER TABLE OR INSTALL WITHIN B!\NK OR 

STRUCTURE PRIOR TO BACKFILL/NG/ PLACING 84NK MATERIALS 

3. LAY Ll'vE CUTTINGS IN TR/cNCH AT SPECIFIED DENSITY OR QUANTITY 

4. PLACE 6" iAYER OF CLEAN NATIVE FILL OiltR LIi/€ CUTTINGS AND COMPACT 

wrm EXD\VATOR BUCKET 

5. COMPLETE BACKF'/LL AND WATER THOROUGHL Y WIT/-1/N 4 HOURS OF 

INSTALLATION. 

EXISTTNG OR 
PROPOSED GRADE 

CUT TOP OF STAKE SQUARE\ 

20% OF LENGTH, MAX 
, ,,' -. TRIM ALL BRANCHES 

., • .,_ CLOS£ TO STAKE 

r LOW FLOW WATER 
.· j SURFACE £LEI/A TION 

80% or LENGTH '• " MIN 

.. 1 

Q)LIVE 
NTS 

STAKE 

CUT BOTTOM AT ANGLE AND 
PLANT BUTT-END DOWN 

DETAIL 

EXAMPLE: INSTALLED LIVE WILLOW STAKE 

LIVE STAKE NOTES: 
I. SEE INDIVIDUAL REACH QUANTITY SHEETS FOR NUMBER OF LIVE STAKES. 

2. USE HEALTHY AND DORMANT SPECIES. 

3. MAKE CLEAN curs AND DO NOT DAMAGE STAKES OR SPLIT ENDS DURING 

CONSTRUCT/ON. 

4. INSTALL USING PILOT BAR IN FIRM SOILS. ENSURE BUTT-END OF STAKE IS 

BELOW (6" MIN) LOW WA/FR TABLE ELEVATION. 

5. TAMP SOIL AROUND INSTALLED STAKE AND WATER THOROUGHLY WITHIN 4 

HOURS OF INSTALLATION. 

LOW ANGLE 
{90"-60" TO FLOW) 

STEP 1. EXD\VATE 
PRISMATIC CHANNEL ON[ 

FOOT BELOW AN/SHED 
GRADE 

TOP OF BANI< \ 

TOE OF BANK \ 

\.~-
PLAN VIEW 

0.G.J 
F.G. 

~~ ---

StCT!ON A-A ' 

HIGH ANGLE 
{60"-30" TO FLOW) 

STEP 3. PL4CE REMAINING RIFFLE MATERIAL NECESSAR 
TO ACHIEI/€ SPECIFIED RIFFLE THCl<NESS. PRESSURE 
WASH F'IN[S INTO SECOND LIFT, IF SPECIFIED 

STEP 4. EMBED BOULDERS TO A MINIMUM 
50% OF DIAMETER. PLACE BOULDERS AT LOCATION. 
DIRECTED BY OWNER OR ENGINEER TO ACHIEVE 
HABITAT DIVERSITY 

-v·~·~'Z';A. ~ --v ., 
/ ')- /,, -~ 

STEP 2. PlACE 6 • LIFT OF Rlm E 
MATERIAL. PRESSURE WASH FINES 
INTO FIRST LIFT. IF SPECIFIED 

0 CONSTRUCTED RIFFLE 
NTS 

EXAMPLE: CONSTRUCTED RIFFLE 
CONSTRUCTED RIFFLE NOTES: 
I. INSTALL CONSTRUCTED RIFFLES AT LOCATIONS IDENTIFIED ON PLAN OVER\t/EW SHEETS FOR EACH REACH OR AT LOCATIONS 

DETERMINED BY THE OWNER OR ENG/NffR AT THE SPECIFIED STRUCTTJRE QUANTITY. 

2. SEE INDIVIDUAL REACH QUANTITY SHEETS FOR NUMBER OF STRUCTURES. LOGS, AND ASSOCIATED MATERIAL QUANTITIES. 

STRUCTURE !NTtNT: 

_J 
_J 

0 
(!j 

m 
<C 
C -:E 
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Typical Details 
2 

1. RIFFLE FEATTJRES ARE INTENDED TO MIMIC A NATURAL STREAM CHANNEL. RIFFLES ARE TO BE CONSTRUCTED TO BE STABLE AND- cc-~~-----11 
Drawing No. 

TO PROVIDE HYDRAULIC ROUGHNESS, FLOODPiAIN ACTIVATION AND FISH RESTING AREilS THROUGH &\CKWATER POOL 0-2 
DEVELOPMENT. RIFFLES ARE: TO BE CONSTRUCTED SUCH THAT LOW FLOWS REMAIN ON THE SURFACE. 
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FLOODPLAIN LOG BROKEN INTO TWO 
SEGMENTS FOR RETAINERS 

FLOODPLAIN LOG 

A 

t 

/ 

------ - / 
A'~ TEMPORARY TRENCH LIMIT, TYP 

PLAN VIEW 

FLOODPLAIN LOG BROKEN INTO !WO SEGMENTS FOR RETAINERS 

CLEAN NATIVE FILL 
FLOODPLAIN SURFACE 

FLOODPLAIN LOG 
TEMPORARY TRENCH LIMIT 

SECTION A- A' 

LOG FL OODPLAIN ROUGHNESS STRUCTURE 
NTS 

EXAMPLE: INSTALLED LOG FLOODPLAIN ROUGHNESS STRUCTURE 

LOG FLOODPLAIN ROUGHNESS STRUCTURE NOTES: 
/. INSTALL LOG FLOODPLAIN ROUGHNESS STRUCTURES AT LOCATIONS IDENTIFIED ON PIAN OVERVIEW SHEETS FOR EACH 

REACH OR AT LOCATIONS DETERMINED BY THE OWNER OR ENGINEER AT THE SPECIFIED STRUCTURE QUANTITY 

2. Sff INDIVIDUAL REACH QUANTITY SHEf.TS FOR NUMBER OF STRUCTURES, LOGS, AND ASSOCIATED MATERIAL QUANTITIES. 

3. BACKFILL USING NATIVE £X01VAiTD MATERIAL UNLESS NATIVE MATERIAL IS UNSUITABff FOR BACKFILL. PLAff BACKFILL 

IN / -FOOT MAXIMUM LIFTS. COMPACT EACH LIFT USING MECHANICAL EQUIPMENT SUCH AS AN EXCAVATOR BUCKET OR 

EQUIPMENT TRACKING. 

Rf.VEGETATION, TYP 

TOP OF BANK 
GROWTH MEDIA 

TOE LOG 
MEMBER, TYP 

TOE OF BANK 
~~---L LOW WATER 

CLEAN NATIVE FILL 
KEY LOG MEMBER, TYP 

PLAN VIEW SECTION 8 - 8
1 

@)~[-----'----T;,-'-------'P !----=---.:CA--=L=------------c_TO"--------=E_ L _OG_ S_TR_U_C_T_U R_E 

EXAMPLE: INSTALLED TOE LOG STRUCTURE EXAMPLE: INSTALLED TOE LOG STRUCTURE (FOREGROUND) 

TOE LOG STRUCTURE NOTES: 
1. INSTALL TOE LOG STRUCTURES AT LOCATIONS INDENTIF!ED ON PIAN OVERVIEW SHEETS FOR EACH REACH OR AT LOCATIONS DETERMINED 

BY THE OWNER OR ENGINEf.R AT THE SPECIFIED STRUCTURE QUANTITY. 

2. SEE INDIVIDUAL REACH QUANTITY SHEETS FOR NUMBER OF STRUCTURES, LOGS, AND ASSOCIATED MATERIAL QUANTITIES. 

3. BACKFILL USING NATIVE EXCA VA TED MATERIAL UNLESS NATIVE MATERIAL IS UNSUITABLE FOR BACKFILL. PLACE BACKFILL IN 1- FOOT 

MAXIMUM LIFTS. COMPACT EACH LIFT USING MECHANICAL EOUIPMfNT SUCH AS AN EXCAVATOR BUCKET OR EQUIPMENT TRACKING. 

4. STREAMS LESS THAN 10 FEET WIDE MAY HAVE LOGS PLACED ON THE SURFACE OR BURIED INTO THE BANK. 
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TOP OF BANK 

SMALL APEX JAM - Sff PLAN 
AND S[CT/ON DETAILS 

KEY LOG 
MEMBER, TYP 

Pl.AN SCHEMATIC 

FRAME: LOG ME:MBE:R, TYP 
(IF LOG PILES USED) 

SID[ CHANNEL 

LOG PILE, TYP 
(IF NO LINER OTHERWISE 
USE BOULDER BtlLLAST) r REVEGETATION 

.,.,------------
( ,,------- " 

I I "- \ 
I I ) ) 
I I I I 

K[Y LOG I I ( Ii 
MEMBER, TYP 

SLASH AND RACKING 
MA TEF/IAL, TYP 

I 
I 

I I 

I 
I 

I I 
~1, 

I \ 
\ \ 

/4
1\ 

EXCAVATfD 
SCOUR HOLE: \ \ 

\ \ ) ) 
\ \ / / 
\__ "'-._ _ _,.,, _,,,,/ 

---... _ _,.. 

'""'1''H'1"TTT.-:t.!WOOV, 
GROWTH MEDIA 

LOW WA/ER 

[XCAVAlED 
SCOUR HOLE 

S/ASH AND RACKING MATERIAL EMBE:OMENT 
DEPTH (TBD) 

L 
SECTION VIEW 

®f--[-Tf-P_!C_A_L _S_M_'.4_LL_A_P_EX_J_'.4_M_S_TR_U_C_T_UR_E 

PLAN VIEW 

NA nv,: FILL OVE:RLAID WITH 
GROWTH MEDIA AND RE\IEGETATED 

FRAME LOG MEMBER, TYP 
(IF LOG PILES USED) 

VARl[S 
(8' TO 12') 

EXAMPLE: .INSTALLED APEX LOG STRUCTURE 

SMALL APEX JAM STRUCTURE NOTES: 
1. INSTALL SMALL APEX JAM STRUCTURES AT LOCATIONS IDENTIFIED ON PLAN 

OVE:RVIEW SHEETS FOR EACH REACH OR AT LOCATIONS DETcRMINED BY THE 

OWNER OR ENGINEER AT THE SPECIFIED STRUCTURE QUANTITY. 

2. Sff INDIVIDUAL REACH QUANTITY SHEETS FOR NUMBER OF STRUCTURES, LOGS, 

AND ASSOCIATED MA TER!AL QUANTITIES. 

3. SMALL APEX JAM STRUCTURES ARE SCALEABLE TO THE SIZE OF STREAM AND MAY 

CONSIST OF FEWER OR MOR[ LOGS INCLUDING FEWER KEY LOGS, 

4. BACKFILL USING NATIVE [XCAVAIED MATERIAL UNLESS NATIVE MAIER/AL IS 

UNSUITABLE FOR BACKFILL. P/ACE BACKFILL IN 1-FOOT MAXIMUM LIFTS. COMPACT 

EACH LIFT USING MECHANICAL EQUIPMENT SUCH AS AN EXCAVATOR BUCKET OR 

EQUIPMENT TRACKING. 

5. LOG PILES MAY BE USfD IF NO CHANNEL LINER PRfS[NT, OTHfRWIS[ USE 

BOULDER BALLAST. 

6. STREAMS LESS THAN JO FEET WIDE DO NOT REQUIRE PILES. 

EXAMPLE: INSTALLED SINGLE WG APEX STRUCTURE 
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KEY R007WAD (TYP) 

A 

t 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I 
I SCOUR POOL 

TOP OF BANK 

I 
I 

PLAN VIEW 

SECTION VIEW A-A' 

NATIVE FILL OVERLAID WITH GROWTH MEDIA AND REI/EGETATED 

EX CAVA T/ON LIMITS 

KEY LOG (TYP} 

REVEGITATION ON GROWTH MEDIA 

EXCAVATION LIMITS 

SECTION VIEW B-8' 

TIGHT RADIUS JAM STRUCTURE NOTES: 
1. INSTALL TIGHT RADIUS JAM STRUCTURES AT LOCATIONS /DENT/RED ON PLAN OVERVIEW SHEETS FOR EACH 

REACH OR AT LOCATIONS DETERMINED BY THE OWNER OR ENGINEER AT THE SPECIFIED STRUCTURE QUANTITY. 

2. Sff INDIVIDUAL REACH QUANTITY SHEETS FOR NUMBER OF STRUCTURES, LOGS, AND ASSOCIATED MATERIAL 

QUANTITIES. 

J. TIGHT RADIUS JAM STRUCTURES ARE SCALEABLE TO THE SIZE Or STREAM AND MAY CONSIST Or FEWER OR 

MORE LOGS. 

4. BACKF"ILL USING NATIVE EXCAVATED MATERIAL UNLESS NATIVE MA TERIAL IS UNSUITABLE FOR BACKF"ILL. PLACE 

BACKFILL IN 1-FOOT MAXIMUM LIFTS. COMPACT EACH LIFT USING MECHANICAL EQUIPMENT SUCH AS AN 

EXCAVATOR BUCKET OR EQUIPMENT TRACKING. 

5. STREAMS LESS THAN 10 FEET WIDE M4Y HAVE LOGS PLACED ON THE SURrACE OR BURIED INTO THE BANK. 

SCOUR POOL 

@-[-Tf_P/_CA_L_TI_G_H_T_R_~_D/_U_S_J_'.4_M_S_TR_U_C_TU_R_E 

EXAMPLE: INSTALLED TIGHT RADIUS JAM STRUCTURE EXAMPLE: INSTALLED TIGHT RADIUS JAM STRUCTURE 
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,',14171!£ FILL 0vt:RIAID WTTH 
GROWTH MEDIA No/O 

REVEGETATED 

KEY W C (TYP) 

SCOUR POOl 

ROOTWAD LOG (TYP) 

TOP or BANK 

PLAN VIEW 

SECTION VIEW A- A ' 

(0 TYPICAL 
NTS 

BEND JAM STRUCTURE 

EXCAVATION LIMITS 

WHOLE TREE {rrP} 

REVEGUATION ON GROWTH MEDIA \ BIWKFVLL 

,~~~ :s:esr&l:-L = 
EXD\VA TION UM/TS 

SECTION VIEW 8 - 8' 

TYPICAL B~ND JAM STRUCTURE NOTES: 
/ . /NST;!LL BEND JAM STRUCTURES AT LOCATIONS IDENTIFIED ON PIAN O\tffiVIEW SHEETS FOR EACH REACH OR AT 

LOCATIOIJS DETERMINED BY THE OWNER OR ENGINEER AT THE SPEC/RED STRUCTURE QUANTITY. 

2. 5ff INDiVIDUAL REACH Ql.14NT/TY SHEETS F"OR NUMBER or STRUCTURES, LOGS, AND ASSOCIATED MATERIAL 

QUANT IT/ZS. 

3. BEND J4M STRUCTURES /lR£ SCALEABLE TO THE SIZE OF STREAM AND MI\Y CONSIST OF ~ OR MORE 

LOGS. 

4. BACKFILL USING NAT/I!£ EXCAVATED MATERIAL UNLESS NAllVE MATERIAL IS UNSUITABLE FOR BA£KFILL. PiACE 

BACKFILL IN I - FOOT MAXIMUM LIFTS. COMPACT EACH LIFT USING MECHANICAL EOUIPMENT SUCH AS AN 

EXOWATDR BUCKET OR EQUIPMENT TRACKING. 

5. STREAMS LESS THAN 10 FEET IM'DE UilY HA I!£ LOGS PLACED ON THE SURFACE OR BURIED INTO THE BANK. 

EXAMPLE: INSTALL[D BEND JAM STRUCTURE EX.AM?LE: INSTALLED BEND JAM STRUCTURE 
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LOG PILE TO LIMIT 
ROTATION OF LOG, TYP 

(IF NO CHANNEL LINER PRESENT; 
OTHERWISE USE BOULDER) 

INSIDE 
BEND 

SWffPER 

OUTSIDE BENO SWff PcR 

TOP OF BANK 

WHOLE TRff (Tr'P) 

LOG Pile TO LIMIT 
ROTATION OF LOG, TYP 
(IF NO CHANNEL LINER PRESENT; 
OTHERWISE USE BOULDER) 

PLAN VIEW 

SECTION VIEW A-A' 

B4NKFULL WATER 
SURFACE 

BOTTOM OF TRff SHALL 
SWffP LOW FLOW WATER 

LOW FLOW 
WATER SURFACE 

SCOUR POOL 

TYPICAL SWEEPER LOG STRUCTURE NOTES-
/. INSTALL SWEEPER LOG STRUCTURES AT LOCATIONS IOENT/r/ED ON 

PLAN 0\/ERv?EW SHEETS FOR EACH REACH OR AT LOCATIONS 

DETERMINED BY TH£ OWNER OR ENGINEER AT TH£ SPECIFIED 

STRUCTURE QUANTITY. 

2. SEE INDIVIDUAL REACH QUANTITY SHEETS FOR NUMBER OF 

STRUCTURES, LOGS, AND ASSOCIATED MATERIAL QUANTITIES. 

3. LOG PILES M4Y BE USED Ir NO CHANNEL LINER PRESENT, 

OTHERWISE USE BOULDER BRACING. 

4. STREAMS LESS THAN 10 FEET WIDE MAY HAVE LOGS PLACED ON 

THE SURFACE WITHOUT PILES. 

EXAMPLE: INSTALLtD TYPICAL SWff PER LOG STRUCTURE 

BOLTED 
CONNECTION 

/ (OPTIONAL) 

/ SCOUR POOL 
TOP OF BANK 

KEY LOG (TYP) 

ROOlWAD LOG (TYP) 
CAN BE REPLACED WITH 
A WHOLE TREE 

PL4N VIEW 

NATIVE FILL OVERLAID WITH 

""""" Mm> eND ,,,,.cc,acm ~ 

SECTION VIEW B-8' 

EXAMPLE: INSTALLED CHANNEL SPANNING JAM STRUCTURE 

BANKFULL WATER SURrACE 

LOW FLOW WATER SURFACE 

SCOUR POOL 

BOULDER BALLAST 
(SEE NOTE 4) 

CHANNEL SPANNING JAM STRUCTURE NOTES: 
I. INSTALL CHANNEL SPANNING JAM STRUCTURES AT LOCATIONS 

IDENTIFIED ON PLAN OVERVIEW SHEETS FOR EACH REACH OR AT 

LOCA T/ONS DETERMINED BY THE OWNER OR ENGINEER AT THE 

SPECIFIED STRUCTURE QUANTITY. 

2. SEE INDIVIDUAL REACH QUANTITY SHEETS rOR NUMBER Or 

STRUCTURES, LOGS, AND ASSOCIATED MATERIAL QUANTITIES. 

3. PROVIDE BOLTED CONNECTIONS AT SPECIFIED LOCATIONS. 

4. PROVIDE FOR BOULDER 84LlAST IF SPECIFIED MINIMUM COi-ER 

OVER KEY LOGS NOT POSSIBLE. 

5. STREAMS LESS THAN 10 FEET WIDE MAY HAVE LOGS PLACED ON 

THE SURrACE OR BURIED INTO THE BANK. 
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t 

TOP OF BANK 

13 

ROOTWAD {TYP) 

PLAN VIEW 

BANKFVLL WATER SURFACE 
W FLOW WAffR SURFACE 

SCOUR POOL 

SECTION VIEW A-A' 

TOP O BANK 

R007WAD {TYP) TOP OF 81\NK \ 

'5;~--\~ TYPICAL WOOD HABITA T STRUCTURE NOTES: 

CHANNEI TOE =7 
SECTION VIEW 8 - 8' 

I. INSTALL WOOD HABITAT STRUCTURES AT LOCATIONS IDENT/r/EO ON 

PLAN OVERVIEW SHEETS FOR EACH REACH OR AT LOCATIONS 

DETERMINED BY THE OWNER OR ENGINEER AT THE SPECIFIED 

STRUCTURE QUANTlrr. 

2 Sff INDIVIDUAL REACH QUANTITY SHEETS FOR NUMBER OF 

STRUCTURES, LOGS, AND ASSOCIATED MATERIAL QUANTITIES 

____ -&,. r...~ ---~---- \_ 
ROOTWA~D (TYP) TOP OF BANK \ 

• 
3. PROVIDE FOR BOULDER BALLAST If SPECIFIED MINIMUM COVER 

014:R KEY LOGS NOT POSSIBLE 

4. STREAMS LESS THAN 10 FEET WIDE MAY HAVE LOGS PLACED ON 

THE SURPACE OR BURIED INTO THE BANK. 

SECTION VIEW C- C' 

LOG SHALL SLOPE TOWARD 
OUTSIDE BENO TO FOCUS 

LOW A.OW TO EDGE OF 
CHANNEL 

KEY LOG (TYP) 

SCOUR POOL 

BOULDER BALLAST 
(SEE NOTE 4) 

ROOTWAD LOG CAN 
BE REP/ACED WITH 
A WHOLE TREE 

~ TOP OF BANK 

-;.]J ROOTWAD (TYP) 

PLAN VIEW 

BOULDER BALLAST 
(Sff NOTE 4) 

SECTION VIEW D- D' 

EXAMPLE: NATURAL TURNING LOG STRUCTURE 

TYPICAL TURNING LOG STRUCTURE NOTES: 
1. INSTALL TURNING LOG STRUCTURES AT LOCATIONS IDENTIFIED ON 

PLAN OVERVIEW SHEETS FOR EACH REACH OR AT LOCATIONS 

DETERMINED BY THE OWNER OR ENGINEER AT THE SPECIFIED 

STRUCTURE QUANTITY. 

2. SIT IND/1//DUAL REACH QUANTITY SHEETS FOR NUMBER OF 

STRUCTURES, LOGS. AND ASSOCIATED MATERIAL QUANTITIES. 

3. PROVIDE FOR BOULDER BALLAST IF SPECIFIED MINIMUM COVER 

OVER KEY LOGS NOT POSSIBLE. 

4. STREAMS LESS THAN I O FEET WIDE M4 Y HAVE LOGS PLACED ON 

THE SURFACE OR BURIED INTO THE BANK. 

/J41>--T_Yi_P_! C_A L_W~O_O_D_HA_B_!_TA_T_0_rTi_R~U_C_TU-'----R_E fJ5\ TYP! CAL TURNING LOG STRUCTURE 
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OUTSIDE BEND 
ALCOl!E 

t 
FWODPIAIN UEVAT/ON L EWIKFULL WATER SURFACE 

,rw w n.ow 
/ ll'ATER SURFACE 

">':·v ~--<57;;;,,=-.,,,= c---- ­
SLOPE VARIES 

SECTION VIEW A- A' 
M41N CH#INEL 
71-fALWEG 

EXAMPLE: CONSTRUCTED BACKWATER ALCO~ 

A' 

B' 

rap OF BANK 

PLAN VIEW 

FWODPI..AIN ELEVATION__,r BANKFULL WA/ER SURF'AIT 

. r w w n.ow 
/ ~ /FR SURFACE 

SLWif'~ 

~ ltWN CHANNU 
SECTION VIEW 8 - B' THALWEG 

TfP/CAL B4CKWATER ALCOVE NOTES: 
I. INSTALL BACKWATER ALCO\IFS AT LOCATIONS !DENTlf/ED ON Pl.AN 

OITT?vl[W SHEETS FOR EACH REACH OR AT LOCAllONS 

DETERMINED BY THE OWNER OR ENGINEER AT THE SPEC/RED 

STRUCTURE QUANTITY. 

2. SEE INDIVIDUAL REACH OUANTITY SHEETS FOR NUMBER OF 

STRUCTURES, LOGS, AND ASSOCIATED MA/FR/AL QUANTITIES. 

3. BACKWATER ALCOVES SHALL BE INSTALLED PER THE APPROPRIATE 

SECTlON VIEW (OUTSIDE BEND OR BACK BAR). MORE DETAIL 

(RDCH SPECIFIC DIMENSIONS) WILL BE DEIFRMINED IN A FUTURE 

DESIGN PHASE. 

4. STREAMS LESS THAN 10 FEET WIDE OW HAVf LOGS PLACED ON 

TOP OF THE SURFACE OR BVRIED INTO THE BANK. 

5. BURIED LOGS CAN BE REPlACED WfTH UNBURIED WHOLE TREES 

(INCLUDING BRANCHES AND LIMBS). 

PLAN VIEW 

~ FLODDPIAIN ELEVA TION ~ BANKFULL WAm? SURFACE 

/ ~ ,rLOWFLOW 
/ WATER SURrACE 

TOP OF BANK 

r 
3 ' MIN 

SECTION \11EW D- D' 

EXAMPLE· CONSTRUCTED BACKWATER ALCO~ 

NTS 

MAIN CHANNEL 
1™LWEG 

ALCOVc THALWEG 

SHALLOW SHELF 
ON INS/OE BEND 

SECTION \11EW E -£' 

TYPICAL OXBOW B4CKWATER ALCOVE NOTES-
,_ INSTALL OXfJOW B4CKWATER ALCOVES AT LOCATIONS IDENTIFIED 

ON Pi.AN 011cR\1EW SHEETS FOR EACH REACH OR AT LOCATIONS 

DETERMINED BY THE OWNER OR ENGINEER AT THE SPECIFIED 

STRUCTURE QUANTITY. 

2. SEE /NON/DUAL REACH QUANTT/Y SHEErs mR NUMBER OF 

STRUCTURES, LOGS, AND ASSOCIATED MATERIAL Qi.flWTIT/ES. 

3. OXBOW B4CKWATER AI.COV£S SHALL BE INSTALLED PER THE 

SECTION \1/EW. MORE DETAIL (REACH SPECIFIC DIMENSIONS) WlLL 

BE DETERMINED IN A FUTURE DESIGN PHASE. 

4. STREAMS LESS THAN 10 FEET WIDE CAN HAVE LOGS PIACED ON 

TOP OF THE SURFACE OR BURIED INTO TH£ BANK. 

5. fJURIED LOGS CAN 8£ REPLACED WITH UNBURIED WHOLE TREES 

(INCLUDING BRANCHES AND UMBS). 

OXBOW BACKWATER ALCOVE 
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CHANN£L SPANNING JAM 
TO CONTROL INFLOW 

MAIN CHANNEL 

TOP OF BANK 

Pl.AN VIEW 

EXAMPLE: CONSTRUCTED SPLIT SIDE CHANNEL 

SIDE CHANNEL 

SPLIT now SIDE CHANNEL NOTES: 
1. TARCIT FLOW IN SPLIT FLOW S!OE CHANNEL IS 40% OF TOTAL 

FLOIV. 

2. LENGTH OF SPLIT FLOW SIDE CHANNEL SHALL BE LESS THAN 4 

BANKFULL WIDTHS 

3. INSTALL SPLIT A.OW SIDE CHANNELS AT LOCATIONS IDENTIFIED ON 

PLAN OvcRVIEW SHEETS FDR D.CH RD.CH OR AT LOCATIONS 

DETERMINED BY THE OWNER OR ENGINEER AT THE SPECIFIED 

STRUCTURE QUANTITY. 

4. SEE INDIVIDUAL REACH QUANTITY SHEETS FOR NUMBER OF 

STRUCTURES, LOGS, AND ASSOC/A TED MATERIAL QUANTITIES. 

5. SPLIT FLOW SIDE: CHANNE:LS SHALL HAvE A FLATTER GRADIENT 

THAN THE ADJACENT MAIN CHANNEL. 

6. SPLIT FLOW SIDE CHANNELS CAN BE PERENNIAL OR DESIGNED TO 

ACTIVAiT ONLY AT HIGH FLOW. 

7. LENGTH OF SPLIT FLOW SIDE CHANNEL IS TYPICALLY LESS THAN 

SIDE CHANNE:L ELEMENTS {SEE DETAIL THIS SHEET). 

@ f--[-'-f -'--P ___::_I C----'A L=--=S_:__P-=.;L l_;_T----'-F--=L=-=--0 --'--'-W-----=-:.S l-=-D=-£ ----=C::....:_H.:..:.._J'.\:..:.......:..N.:.......c..N==E L 

TOP OF BANK 

~ SMALL CHANNEL OBSTRUCTION 

PLAN VIEW 

SIDE CHANNEL 

SIDE CHANNEL NOTES: 
1. TARGET FLOW IN SIDE CHANNEL IS 20% OF TOTAL FLOW. 

2. LENGTH OF SIDE CHANNEL SHALL BE LONGER THAN 4 BANKFULL 

WIDTHS. 

J. INSTALL SIDE CHANNELS AT LOCATIONS IDENTIFIED ON PLAN 

OVERvlEW SHEETS FOR EACH REACH OR AT LOCATIONS 

DETERMINED BY THE OWNER OR !:NG/NEER AT THE SPE:CIRED 

STRUCTURE QUANTITY. 

4. SEE INDMDUAL REACH QUANTITY SHEETS FOR NUMBER OF 

STRUCTURES, LOGS, AND ASSOCIATED MATERIAL QUANTITIES. 

5. SIDE CHANNELS SHALL HAVE A FLATTER GRADIENT THAN THE 

ADJACENT MAIN CHANNEL 

6. SIDE CHANNELS 01N BE DESIGNED TO BE PERENNIAL OR 

ACTIVAlE ONLY AT HIGH FLOW. 

7. LENGTH OF SIDE CHANNELS IS TYPICALLY GREATER THAN SPLIT 

FLOW SIDE CHANNEL ELEMENTS (SEE DETAIL THIS SHEET) . 

EXAMPLE: CONSTRUCTED SIDE CHANNEL {MAIN CHANNEL IN BACKGROUND) 
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TOP OF BANK 

LOG BARB SPACING 
2-3 x B4NK FULL WIDTH 

B 

TYPE BLOG BAG 

SCOUR POOL 

rn!STING BOULDER, 
TYPICAL LOCATIONS Tl-/AlWEG MEADNERING 

WITHIN LOG STRUCTURE -sc:--f----~ ~ 

Tf PE A LOG BAG 

PLAN VIEW 
BANKFULL WATER SURFACE 

SCOUR POOL 

SECTION VIEW A-A' 

- TOP OF BA:K ~ ­

;, 

SECTION VIEW 8 - 8' 
,.- ROOTWAD ( .TYP) TOP OF BANK \ 

. EXISTING BOULDER {TYP) \ 

~====::~=~ii. (Ji - . -~ 
CHANNEL TOE 

SECTION VIEW c-c' 

TYPICAL LOG BANK JAM STRUCTURE NOTES: 
1. INSTALL LOG BANK JAM STRUCTURES AT LOCATIONS 1ornr1AED ON PLAN OV£,'i'WEW 

SHEUS POR EACH REACH OR AT LOCATIONS DUERMINED BY THE OWNER OR 

ENCINffR AT THE SPECIF7ED STRUCTURE QUANTITY. 

2. SEE INDIVIDl)Al REACH QUANTITY SHEETS FOR NUMBER OF STRUCTURES, LOGS, AND 

ASSOCIATED MATERIAL QUANTITIES. 

J. PROVIDE FOR BOULDER BALLAST IF SPE:CIAED MINIMUM COVER OvER KEY LOGS NOT 

POSS/BL£ 

4. S!r?EAMS LESS THAN 70 FffT WIDE MAY HAVE LOGS PLACE:O ON THE: SURFACE OR 

BURIED INTO TH£ BANK. 

5. LOG BARB SPACING 2-5 BANK FULL WIDTH. 

STRUCTURE INTENT: 
1. UTILIZE EXISTING BOULDERS AND/OR LIVE TRffS TO STRATEGICALLY BRACE LOGS 

DEFINING THE T/-IALWEG, FORCING POOL FORMATION, RETAINING GRAVEL, AND 

PROVIDING IN- STREAM VELOCITY REnJGE. 

2. ALTERNATING BANK JAMS PROMOTE THALl-1/EG DEVELOPMENT AND CHANNEL SINUOSITY. 

J. TYPE A AND B STRUCTURES CAN BE INSTALLED ON EITHER LEH OR RIGHT BANK. 

TYPICAL ALTERNATING LOG BANK JAMS 
NTS 

MAIN CHANNEL 

TOP or BANK 

DRILLED EPOXY COATED 
BOLT CONNECTION, TYP 

(OPTIONAL) 

SCOUR POOL 

EXISTING BOULDER 

PLAN VIEW 

EXISTING DEPOSITION 

EXISTING OR 
ENHANCED SIDE 
CHANNEL 

BOLTED CONNECTION, TYP 

EXISTING BOULDER APEX JAM STRUCTURE NOTES: 
1. INSTALL EXIST/NG BOULDER APEX J4M STRUCTURES AT LOCATIONS IDENTIFIED ON 

PLAN OVERVi'EW SHEETS FOR EACH REAG_H OR AT LOCATIONS DETERMINED BY THE 

OWNER DR ENGINEER AT THE SPEC/RED STRUCTURE QUANTITY. 

2. SEE INDIVIDUAL REAGH QUANTITY SHEETS FOR N/JMBER OF STR/JCTURES. LOGS, 

AND ASSOCIATED MATERIAL QUANTITIES. 

3. SMALL APEX JAM STRUCTURES ARE SCALEABLE: TO TH£ SIZE OF STREAM AND MAY 

CONSIST OF FEWER OR MORE LOGS INCLUDING FEWER KEY LOGS. 

J. PROVIDE FOR BOULDER BALLAST IF SPECIFIED MINIMUM COvER OVER KEY LOGS 

NOT POSSIBLE. 

4. STREAMS LESS THAN iO FEET WIDE MAY HAvE LOGS PLACED ON THE SURFACE 

OR BURIED INTO THE 84NK. 

STRUCTURE INTENT: 
I.. UTILIZE EXISTING BOULDERS AND/OR LIVE TREES TO STRATEGICALLY BRACE LOGS 

DEANING THE THALWEG. FORCING POOL FORMA.TION, FORCING SIDE CHANNEL 

DEVELOPMENT, RETAINING GRAVEL, AND PROVIDING IN-STREAM VELOCITY REFUGE. 
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WHOLE TREE {TYP) 

LOG PILE TO LIMIT ROTATION 
OF LOG (OPTIONAL), TYP 

(FOR ADDITIONAL STABILITY; 
OTHERWISE USE BOULDER) 

LOG PILE TO LIMIT 
ROTATION OF LOG, TYP 

EXISTING BOULDER 

TOP OF BANK 

EXISTING BOULDER 

l 
BANKFULL WATER 
SURFACE 

BOTTOM OF TREE SHALL 
SWffP LOW rLOW WATER 

~ --- - ~ 

SCOUR POOL 

LOW FLOW 
WATER SURFACE 

SECTION VIEW A-A' 

WHOLE TREE HABITAT STR/JCTURE NOTES: 
I. INSTALL WHOLE TREE HABITAT STRUCTURES AT LOCATIONS IDENTIFIED ON PLAN OVERVIEW SHffTS 

FDR EACH REACH OR AT LOCATIONS DETERMINED BY THE OWNER OR ENG/NffR AT THE SPECIFIED 

STRUCTURE QUANTITY. 

2. SEE INDIVIDUAL REACH QUANTITY SHEETS FOR NUMBER OF STRUCTURES, LOGS, AND ASSOC/A TEJJ 

MATERIAL QUANTITIES. 

3. LOG PILES M4Y BE USED IF NO CHANNEL LINER PRESENT. OTH£RV.1SE: USE: BOULDER BRACING. 

4. STREAMS LESS THAN 10 FEIT WIDE /MY HAl!E' LOGS PLACED ON THE SURFACE WITHOUT PILES. 

5. BRACE AG~INST [XISTING BOULDERS OR VEGETATION OR INSTALL WOOD PILES (OPTIONAL) FOR 

ADDITIONAL STABILITY 

STRUCTURE INTENT: 
I. UTILIZE EXISTING BOULDERS AND SCOUR POOLS AND ENHANCE: WITH WHOLE: TREES. STRATEGICALLY 

BRACE LOGS AGAINST EXISTING BOULDERS AND LIVE TREES, FORCING POOL FORMATION, RETAINING 

GRAVEL AND PROVIDING IN-STREAM VELOCITY REFUGE. 

® TYPICAL 
LL NTS 

WHOLE TREE HABITAT STRUCTURE 

MAIN CHANNEL 

TQP Or BANK 

DRILLED EPOXY' C!»I TED 
BOLT CONNECTION, TYP 

(OPTIONAL) 

EXISTING BOULDER 

PLAN VIEW 

EXISTING DEPOSITION 

EXISTING OR 
ENHANCED SIDE 
CHANNEL 

BOLTED CONNECTION, 7YP 

EXISTING BOULDER APEX JAM STRUCTURE NOTES: 
/. INSTALL EXISTING BOULDER APEX JAM STRUCTURES AT LOCATIONS IDENTIFIED ON 

PLAN OVER\li'EW SHffTS FOR EACH REACH OR AT LOCATIONS DETERMINED BY THE 

OWNER OR ENGINffR AT THE SPECIFIE:D STRUCTURE: QUANTITY. 

2. SEE INDIVIDUAL REACH QUA/VT/TY SHEETS FOR NUMBER OF STRUCTURES, LOGS,. 

AND ASSOC/NED MATERIAL QUANTITIES. 

3. SMALL APEX JAM STRUCTURES ARE SCALEABLE TO THE SIZE OF STREAM AND MA t 

CONSIST Or FEWER OR MORE LOGS INCLUDING FEWER KEY LOGS. 

3. PROVIDE FOR BOULDER BAUAST IF SPECIFIED MINIMUM COVER OVER KEY LOGS 

NOT POSSIBLE. 

4. STREAMS ffSS THAN 10 FEET WIDE M4Y HAVE LOGS PLACED ON THE SURFACE 

OR BURIED INTO THE BANK. 

STRUCTURE INTENT: 
1. UTILIZE EX/STJNG BOULDERS AND/OR Lll!E' TREES TO STRATEGICAL.LY BRACE LOGS 

DEFINING THE THALWEG, FORCING POOl FORMATION, PORCING SIDE CHANNEL 

DMLOPMENT, RETAINING GRAVEL AND PROVIDING IN-STREAM \IELOC/7Y REFUGE:. 

® TYPICAL EXISTING BOULDER CHANNEL 
.- SPANNING JAM 

NTS 
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TERRACE 
HEIGHT 

[ ( VARIES) 

LINED CHANNEL TYPICAL SECTION (CUT SECTION) NOTES: 
1. TYPICAL SECTION REPRESENTS CONDITIONS WHERE EXOWAT/ON INTO 

TAILINGS WILL OCCUR TO CONSTRUCT THE Sir?EAM CHANNEL AND 

FLOOOP/.AIN. 

2. ASSUMED MAXIMUM OF 15 FEET OF EXCAVATION INTD THE TAILINGS NEAR 

THE DOWNSTREAM END {DAM FACE). 

3. ASSUMED MAXIMUM OF 5 FEIT OF EXCAVATION INTO Tl-IE TAILINGS 

ELSEWffERE 

TERRACE 
HEIGHT 

[ (VARIES) 

,__ ______________ FLOODPLAIN WIDTH (VARIES} ______________ _, 

ENGINEERED 
STRD.MBED 

MATERIAL 
r BANKFIJLL WfDTH ( VARIES} 7 

ROCK ARMOR 
LAYER 

LINED CHANNEL TYPICAL SETT/ON 
- CUT SECTION 

LINER 

LOWER LJNER 
TRANStnON LAYER 
( OPTIONAL) 

,__ ______________ FLOODPLAIN WIDTH (VARIES) ---------------< 

TOP OF 
TERRACE 

TOP OF 
TERRACE 

TAILINGS COVER 
MATERIAL GROWTH MEDIA TYP 

TAILINGS COVER 

MATERIAL / GENERAL 
FILL 

ENGINEERED ROwrH MEDIA. TYP 

- ---- ~-=--::,~~ sm::;::~~f r 8ANKFULL WIDTH (VARIES} 7 1.lif~ ""'"·o" 

LINED CHANNEL TYPICAL SECTION (FIU SECTION) NOTES: 
1. TYPICAL SECTION REPRESENTS CONDITIONS WHERE: STREAM CHANNEl. AND 

FLOODP/JIJN WILL BE CONSTl?UCTED ON fill PLACED ABOVE TAILINGS. 

2. EXCAVATlON MAY BE REQUIRED IN TO THE: TAIUNGS COVER MATERIAL. 

L ____ , _____ __.,_._~ ·-------- .--- - - -~---/ --------~~ -~.?'"k 

NS!TlON 
~. ___ _ LINER 

~ Tr/ANSlflON LA YER =., 
,--.; . - (OPTIONAL) -

l-;__ ~;--~€_!?; ;~~:__ ~: - --

LINED CHANNEL TYPICAL SECTION 
- FILL SECTION 

CHANNEL TYPICAL SECTIONS {ON TOP OF TSF) 

\__ TAILINGS 
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LINED CHANNEL TYPICAL SEcn oN (DRSF SECTlON) NOTES: 
2. ROCK ARMOR IA YER TO SPAN CHANNEL WIDTH, AS SHOWN, 

CONTINUOUSLY ALONG LONGIWDINAL PROFILE. 

3. ROCK ARMOR LAYER TO SPAN VALLEY WIDTH, AS SHOWN, AT STRATEGIC 

LOCA TIONS (r8D) IILONG LONGITUDINAL PRORLE. 

1------------- FLOODPIAIN WIDTH ('.:tJ.RIES} -----------

ENGINEERED 
STR£AM8ED 

MATERIAL 
r BANKFULL WIDTH {VARIE:S} 7 

-- ---

/ / 

~ -5 LINED CHANNEL TYPICAL SECTION {ON TOP OF DRSF) 
\::::)NTS 

GROWfl-f MEDIA, TrP 

TOP OF BERM 

~ -- - - --- .~---~--I ' 

-=-I 
.,.......::;:;: -...... ---~ .---

(25' LINED CHANNEL TYPICAL SECTION {!1lC4 AND MC5 DIVERSION Cl-JANNEL) 
J NTS 

r GROWTH METM, T'/P 
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NOTES: 
1. SECTIONS ARE CUT LEFT TO RIGHT LOOK/NC 

DOWNSmEAM ON THE TSF" IN THE MEADOW CREEK 

DRAINAGE. 

2. REFER TO SHEET 0- 13, DETAIL 24 - LINED CHANNEL 

TYPICAL SECTIONS (ON TOP Or TSF) FOR ADDITIONAL 

CHANNEL CORRIDOR DETAIL. 

3. REFER TO SHEET MC IA- 2 AND MC 1 £ - 1 FOR smEAM 

DESIGN AT SECTION LOCATIONS. 
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CHUTt 
MATERIAL 

i-------------G-------------i 
TOP OF DRSF\ 

DEV£LOPMENT ROCK 
OR NATIVE MATERIAL /

·--,i 

1 ' FREE.BOARD, !YP 

F 

ROCK ARMOR 
/AYER 

SECTION VIEW 

LINED RIPRAP CHUTE 
CHANNEL DEFINITION TABLE 

TABLE - A 
CHUTc ROCK 

ROCK 
100-YR CHUTE ARMOR 

REACH MATERIAL ARMOR 
BANKFULL TOP 

10 
FLOW MATERIAL THICKNESS MATERIAL A (FT) B (FT) C' (FT) D (FT) DEPTH, E F (FT) WIDTH, G 
(CFS) MATERIAL 

TYPE (IN) TYPE 
THICKNESS (FT) (FT) 

(FT) 

MC3 .u1 Cl 4.0 A2 2.0 3.6 4.B 2.8 0.1 2.0 0.9 23.6 

FC2 43 a !J.0 A2 2.0 1.2 2.0 2.0 0.2 1.0 D.!J 11.1 

Wt2 s a !J,0 A2 2.0 1.2 J.S 0.0 0.0 0.6 0.3 5.4 

NOTES 
/. CHUTE MATER!A.L TYPES: Cl (D50 = XX"), C2 (D50 = XX"). 

2. ROCK ARMOR MATERIAL TYPES: Al (D50 = XX''.). A2 (DSO = xx:1. 

@)9 LINED RIPRAP CHUTE 
L NTS 

ROCK GRADE: 
CONTROL Sff/UCWRE: \ 

\ - _, 

[ FLOODPLAIN WIDTH 

A A' 

Pl.AN VIEW 

NOTES 

B4NKFULL 
CHANNEL 

I. CONSTRUCT ROCK GRADE CONTROL STRUCTURES TO THE DIMENSIONS 

SPECIFIE:O IN THE LINED RIPRAP CHUTE DETAIL (THIS DRAWING). 

2. ROCK CRADie CONmOL MATERIAL SHALL CONSIST OF MATERIAL MATCHING 

THE ROCK ARMOR LAYER FOR THE SAME REACH. 

FINISH GRADE AT 
CHANNtL CENTERLINE 

GRADE CONTROL 
MATERIAL 

C ,:"T~~- - / CHUTE 
_' • 0~'1,- ,,,...,,._ MATERIAL 

I ' 

I 
- .... --- i - ~ )-- - '----=--, I_ 

11 - ~ I_: r 

'~k.-4• 

ROCK 
ARMOR 
LAYER 

. ,-.' , LINER 

'I ---'·.-. _/ /r -, :_ - .., . ..1 ··· 11 

DEVELOPMtNT ROCK I -
OR NATIVE MATERIAL __/ 

- ' 

SECTION A-A' 

RIPRAP SHOULDER 
BERM PER 
SPEC/FlED 

DIMENSIONS, TYP 

EXCAVATED CHANNE1 
IN HfCHWALL OR 

UNDISTURBED GROUND 

"'-ENTRANCE 
CHANNEL 

PER 
DESIGN~ 

-----

'- HIGHWALL OR 
UND/STURED 

GROUND~ 

'- HIGHWALL OR 
UND/STURED 

GROUND~ 

Pl.AN VIEW 

1VP OF IW/K l 

TOP OF BANK 

100-YR WS 

Q'j 
vEJjJ 

STAR1 OF ENERGY 
DISSIPATION BASIN 

i-------- - ---------- H - ------+-------------' 

REACH 
ID 

HC1 

wa 
/VU/tS 

BANKFULL WS 

E F 

A____.___ B ______ , J:5Y ~ 

DESIGN FLOW 
EVENT (CFS) 

J(X}-Wl 14 

lfX>-Wl 15 

SECTION VIEW A-A ' 

UNLINED CHUTE 
CHANNEL DEFINITION TABLE 

TABLE - A 

CHUTE 
CHUTE 

MATERIAL 
MATERIAL THICKNESS A {FT) 8 (FT) C (FT) D (FT) 

TYPE (FT) 

NATIVE 
NA 0.2 0.0 8EDROCI( 0.8 1.0 

a 2;0 2.5 0.0 0.8 2.0 

1. CHUTE MATERIAL TYPES: C1 (D50 "" XX'J, C2 (D50 = XX'J. ® UNLINED CHUTE 
{VTS 

; '-- •CHUTE MATERIAL OR 
UNDISTURBED GROUND 

E (FT) F rm G (FT) 

() O.!J .2 

0.1 0.6 0.5 

H (FT) 
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TOP OF TSF 
OR EXISTING GROUND 

SECTION VIEW 

GRAVEL MATERIAL 
6' MIN THICKNESS 

/TAILINGS 

@,--N_O_N_-_P_E_R_EN_N_IA_L_S_WA_L_E 
V NTS 

FINISH 
GRADE 

,..,,--------/0' TYP ______ __, 

e• TYP 

GRA i,fi MATERIAL 
5• MIN THICKNESS 

~ --,:-,,,.....,., - ,y ~fo1:1 
. .:-:::--/ ENGINEERED STREAMIJEf) MAT. 

SECTION VIEW 

® ;jj GH FLOW NON- PERENNIAL CHANNEL 

lli$ 

I / MAXIMUM MINE OPERATION V DISTURBANCE LIMITS 
/

STREAM . CORRIDOR 
LINER UM/TS 

I 
I PROPOSED CHANNEL r UNDISTURBED EXISTING ---M--------- TRANS!llON CHANNEL ---------ii--- AND FLOODPLAIN ON 

7 CHANNEL AND FLOODPLAIN (SEE NOTES) LINED PORTION OF TSF 

I ~~ 

_ ___ _ - l __[ FLOODPLAIN w1o_TH-~ 

I 

I 
I 

___ '...'..1 __ -1---r----
l 
I 
\ 
\ 

MATCH CHANNEL AND 
FLOODPLAIN DIMENSIONS OF 
UPSmEAM UNDISTURBED 
CHANNEL AND FLOODPLAIN 
(sEE NOTE 3) 

EXQWAIEO Tl?ANSITION POOL; 
LINE WITH GRAVEL 1M TERIAl 
{6" MIN THICKNESS) 

r UNDISTURBED 
I CHANNEL PROFILE 

TYPICAL Pl.AN VIEW 

MATCH CHANNEL SLOPE OF 
UPSTREAM UNDIST/JRBED 
CHANNEL 

TRANSITION POOL 

\

EXCAVATED 

TYPICAL PROFILE VIEW 

TRANSITION CHtjNN[L NOTE.S-
J. TRANSITION CHANNELS SHALL BE LOCATED IN THE REGION BEJWEEN STREAM 

CORRIDOR LINER LIMITS (ON TSF OR D.RSF) ANO THE MAXIMUM MINE OPERATION 

DISTURBANCE LIMITS AT LOCATIONS WHERE AN EXISTING {PERENNIAL OR 

NON-PERENNIAL) /S DISTURBED BY MINE OPE.RATIONS {RESTOR4T!ON OF ACCESS 

ROADS AND DIVERSION CHANNELS OR ANY OTHER DISTURBANCE). 

2. TRANSITION CHANNELS SHALL ALSO BE LOC4TED ON PERENNIAL AND NON-PERENNIAL 

CHANNEL AT LOCATIONS IDENTIFIED ON THE PLAN 0\1£RVl5W SHEETS FOR EACH 

REACH AND AT LOCATIONS AS DCTERMINED BY THE OWNER OR ENGINEER 

3. RE - CONTOUR CHANNEL AND FLOODPLAIN AREA TO ACHIEVE SMOOTH Tl?ANSITION 

BETWEEN UPSTREAM UNDISTURBED CHANNEL AND DOWNSTREAM PROPOSED CHANNEL 

(OR DOWNSTREAM EXISTING UNDISTURBED CHANNEL IN SOME CASES; TYPICAL DETAIL 

SHOWN REPRESENTS TRANSITION AT LINER LIMITS). 

@ [!;ANSITIONAL CHANNEL 
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I PRor/ff 
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AND LINER SYSTEM 
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